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PREFACE  TO  THE  SEVENTH  EDITION. 


The  speedy  exhaustion  of  successive  editions  of  this  treatise  upon 
therapeutics  has  not  only  stimulated  its  author  to  render  it  worthy  of 
the  kind  judgment  and  continued  favor  of  his  co-laborers,  but  has  also 
made  it  possible  for  him  at  short  intervals  to  incorporate  in  it  the 
recent  researches  in  what  is  probably  the  most  active  branch  of  medi- 
cal science.  Comparatively  few  persons  have  a full  conception  of  the 
rapid  progress  of  therapeutics  and  of  the  amount  of  labor  involved  in 
keeping  up  with  this  forward  movement.  Scarcely  three  years  have 
elapsed  since  the  appearance  of  the  sixth  edition,  yet  the  preparation 
of  the  present  volume  has  necessitated  a careful  study  by  its  author 
of  nearly  six  hundred  memoirs.  There  has  been  during  the  last  decade 
a special  growth  in  the  appreciation  by  the  medical  profession  of  the 
value  of  remedial  measures  other  than  the  administration  of  drugs. 
In  pieceding  editions  of  this  book  the  demand  for  this  sort  of  knowl- 
edge was  in  part  met  by  a discussion  of  the  application  of  the  various 
forces  of  nature  to  the  relief  of  human  ailments.  In  the  present  vol- 
ume this  formerly  second  portion  of  the  book  has  been  made  the  first, 
and  its  scope  has  been  much  extended,  so  as  to  take  into  considera- 
tion, besides  various  miscellaneous  remedial  measures,  massage,  metallo- 
therapy,  the  feeding  of  the  sick,  and  the  dietetic  and  general  treat- 
ment of  underlying  bodily  constitutional  states  or  diatheses,  such  as 
exhaustion,  obesity,  and  lithiasis.  The  portion  of  the  work  devoted  to 
the  study  of  drugs  has  been  entirely  rearranged,  in  accordance  with 
a new  classification,  which  it  is  hoped  will  commend  itself  to  the  reader 
as  natural,  and  therefore  as  more,  simple  than  the  one  previously  em- 
ployed. All  the  new  drugs,  such  as  hydrastin,  strophanthus,  sparteine, 

< donidine,  iodol,  ichthyol,  paraldehyde,  urethan,  hypnone,  amylone 
ydrate,  methylal,  oil  of  sandal-wood,  kawa,  extract  of  malt,  papain, 
antifebnn,  salol,  bethol,  thallin,  kairin,  acetphenetidin,  lanolin,  saccharin, 
phuietted  hydrogen,  etc.,  have  been  carefully  considered,  while  many 
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articles  upon  older  drugs,  such  as  cocaine,  antifebrm,  and  caffeine,  have 
been  completely  rewritten : further,  the  discussions  of  even  the  longest 
and  best  known  members  of  the  Materia  Medica  list  have  been  care- 
fully gone  over,  and,  whenever  it  has  been  to  the  author  possible,  have 
been  made  clearer  and  more  practical.  Thus,  notwithstanding  the 
constant  effort  at  condensation,  nearly  two  hundred  pages  of  new 
matter  have  been  added  to  the  book.  By  the  use  of  italics,  or,  m 
some  articles,  by  giving  a summary  in  a distinct  paragraph,  the  at- 
tempt has  been  made  to  point  out  to  the  student  what  is  essential  m 
our  knowledge  of  the  physiological  action  of  drugs.  In  no  previous 
edition  have  the  amount  of  change  and  the  thoroughness  of  revision 
been  so  great,  and  the  author  believes  that  as  a guide  to  the  treatment 
of  disease  the  book  is  much  superior  to  its  former  self. 


PREFACE  TO  THE  FIRST  EDITION. 


At  the  present  time,  when  the  shelves  of  private  and  public  libra- 
ries are  groaning  beneath  their  ever-increasing  loads,  when  a thousand 
presses  in  every  city  send  forth  day  and  night  their  printed  messages 
until  the  earth  is  filled  with  them,  it  seems  almost  presumptuous  for 
any  one  to  offer  new  volumes  to  the  world.  Indeed,  art  is  so  long,  life 
is  so  short,  that  every  student  has  the  right  to  demand  of  an  author  by 
what  authority  he  doeth  these  things,  and  to  challenge  every  memoir 
for  its  raison  d'etre.  This  being  so,  it  assuredly  will  not  appear  egotistical 
for  the  author  to  state  that  his  voluntary  task  was  first  suggested  by 
his  own  wants,  and  that  to  its  performance  he  has  brought  the  training, 
labor,  and  experience  of  years  spent  in  the  laboratory,  the  study,  the 
class-room,  and  the  hospital  ward. 

There  are  a number  of  excellent  treatises  upon  materia  medica  and 
therapeutics ; yet  in  various  attempts  at  original  research,  as  well  as  in 
the  ward  and  the  lecture-room  of  the  hospital,  I have  keenly  felt  the 
want  of  something  more.  There  are  many  points  of  view  from  which 
a subject  can  be  looked  at ; there  are  many  paths  by  which  it  may  be 
approached  ; and  to  me,  other  points  of  view,  other  modes  of  approach, 
have  been  far  more  enticing  than  those  adopted  in  our  standard  treatises! 

The  old  and  tried  method  in  therapeutics  is  that  of  empiricism,  or, 
if  the  term  sounds  harsh,  of  clinical  experience.  As  stated  by  one  of 
its  most  ardent  supporters,  the  best  possible  development  of  this  plan 
of  investigation  is  to  be  found  in  a close  and  careful  analysis  of  cases 
before  and  after  the  administration  of  a remedy,  and,  if  the  results  be 
favorable,  the  continued  use  of  the  drug  in  similar  cases.  It  is  evident 
that  this  is  not  a new  path,  but  a highway  already  worn  with  the  eager 
but  weary  feet  of  the  profession  for  two  thousand  years. 

That  veiy  much  has  been  thus  accomplished  it  were  folly  to  deny. 
Reaving  out  of  sight  the  growth  of  the  last  two  decades,  almost  all  of 
e cun-ent  therapeutic  knowledge  has  been  gained  in  this  way. 

erapeutics  developed  in  this  manner  cannot,  however,  rest  upon 
a secure  foundation.  What  to-day  is  believed  is  to-morrow  to  be  cast 
e,  certainly  has  been  the  law  of  advancement,  and  seemingly  must 
continue  to  be  so.  What  has  clinical  thorapeutics  established  perma- 
nen  y and  indisputably  ? Scarcely  anything  beyond  the  primary  facts 
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that  quinia  will  arrest  an  intermittent,  that  salts  will  purge,  and  that 

opium  will  quiet  pain  and  lull  to  sleep. 

To  established  therapeutic  facts  the  profession  clings  as  with  the 
heart  and  hand  of  one  man, -clings  with  a desperation  and  unanimity 
whose  intensity  is  the  measure  of  the  unsatisfied  desire  for  something 
fixed.  Yet  with  what  a Babel  of  discordant  voices  does  it  celebrate 

its  two  thousand  years  of  experience  ! . 

This  is  so  well  known  that  it  seems  superfluous  to  cite  examples 
of  the  therapeutic  discord;  and  one  only  shall  be  mentioned,  namely, 
rheumatism.  In  this  disease,  bleeding,  nitrate  of  potassium,  quinine, 
mercurials,  flying  blisters,  purgation,  opium,  the  bromides,  veratria, 
and  a host  of  other  remedies,  all  have  their  advocates  clamorous  for 
a hearing  ; and  above  all  the  tumult  are  to  be  heard  the  trumpe  - 
tones  of  a Chambers,  “Wrap  your  patients  in  blankets  and  let  them 

al01 Experience  is  said  to  be  the  mother  of  wisdom.  Verily  she  has 
been  in  medicine  rather  a blind  leader  of  the  blind ; and  the  history  o 
medical  progress  is  a history  of  men  groping  m the  darkness,  find 
seeming  gems  of  truth  one  after  another,  only  m a few  minutes  to  cas 
each  back  to  the  vast  heap  of  forgotten  baubles  that  m their  day  had 
also  been  mistaken  for  verities.  In  the  past,  there  is  scarcely  a com 
ceivable  absurdity  that  men  have  not  tested  by  experience  and  foi  a 
time  found  to  be  the  thing  desired;  in  the  present,  homoeopathy  and 
other  similar  delusions  are  eagerly  embraced  and  honestly  believed  in 

hv  men  who  rest  their  faith  upon  experience.  „ _ , n 

7 Narrowing  our  gaze  to  the  regular  profession  and  to  a few  decades, 
what  do  we  see?  Experience  teaching  that  not  to  bleed  a man  sn  - 
ting  from  pneumonia  is  to  consign  him  to  an  unopened  grave,  and 
experience  teaching  that  to  bleed  a man  suffering  from  pneumonia  is 
7“ ; “n  him  to  a grave  never  opened  by  nature.  Looking  at  the 
revolutions  and  contradictions  of  the  past  -listening  to  the  th^pentm 
of  the  present, -is  it  a wonder  that  men  should 
nihilism,  and,  like  the  lotos-eaters,  dream  that  all  alike  is  fo  y, 

rest  and  quiet  and  calm  are  the  only  human  fi-uitioii 

rest  an  q toiled  so  long  and  found  so  little,  if  further 

progress  h^to^be  made  we  must  question  the  old  met  o s and  search 

out  new  ones,  which  haply  may  lead  to  more  fruitful l fields^  In  the 

ordinary  affairs  and  business  of  life,  when  anything J » ^ “““ 

plished,  the  effort  always  is  to  discover -hat - k ’f  ^ ^ 

■ position  of  an  empirical  art  to  the  d.gmty  of  ^ ^ 

the  advances  made  by  the  pathologists 
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and  by  the  students  of  the  natural  history  of  disease,  we  are  fast 
learning  the  methods  in  which  nature  brings  the  body  back  to  health. 
When  this  is  done, — when  disease  is  thoroughly  understood, — we  shall 
have  wrought  out  the  first  element  of  the  problem,  shall  have  com- 
plied with  the  first  requirement  of  the  law. 

It  is  scarcely  within  the  province  of  the  therapeutist,  and  certainly 
is  not  possible  within  the  scope  and  limits  of  this  work,  to  discuss  at 
length  the  natural  history  of  disease ; but  it  is  allowable  to  point  out 
evident  indications  for  relief ; and  this  I have  done  to  a greater  or  less 
extent  throughout  the  book. 

The  work  of  the  therapeutist  is  chiefly  with  the  second  portion  of 
the  law.  Evidently,  it  is  his  especial  province  to  find  out  what  are  the 
means  at  command,  what  the  individual  drugs  in  use  do  when  put  into 
a human  system.  It  is  seemingly  self-evident  that  the  physiological 
action  of  a remedy  can  never  be  made  out  by  a study  of  its  use  in 
disease.  Under  all  circumstances,  the  problem  is  one  of  the  most 
complex  with  which  the  human  mind  has  to  grapple ; and  to  introduce 
into  this  problem  the  new  and  ever-varying  factors  of  the  effect  of 
disease  and  its  natural  vibrations  on  the  system  is  to  put  the  matter 
beyond  human  prescience. 

In  spite,  then,  of  Dr.  Niemeyer’s  assertion  that  experiments  made 
with  medicaments  upon  the  lower  animals  or  upon  healthy  human 
beings  have,  as  yet,  been  of  no  direct  service  to  our  means  of  treating 
disease,  and  that  a continuation  of  such  experiments  gives  no  prospect 
of  such  service,  it  is  certain  that  in  these  experiments  is  the  only 
rational  scientific  groundwork  for  the  treatment  of  disease.  We  must 
discover  what  influence  a drug  exerts  when  put  into  the  body  of  a 
patient  before  we  can  use  it  rationally ; and  we  can  gain  this  coveted 
knowledge  only  in  the  method  indicated. 

It  has  been  strenuously  objected,  especially  to  experiments  upon 
animals,  that  drugs  do  not  act  upon  the  lower  creatures  in  the  same 
manner  as  they  do  upon  man.  When  I first  commenced  the  studies 
whose  outcome  is  the  present  volume,  I was  profoundly  impressed  with 
the  truth  of  this  oft-repeated  assertion  and  with  the  difficulties  which 
it  put  in  the  way.  To-day  I do  not  believe  that,  stated  in  its  broad 
sense,  it  is  true.  Indeed,  more  strongly,  I assert  that  it  is  not  true  ; 
that,  in  the  vast  majority  of  cases,  the  actions  of  drugs  upon  man  and 
upon  the  lower  animals  are,  though  seemingly  different,  in  reality 
similar;  that  the  more  knowledge  we  acquire,  the  fewer  exceptions 
remain  unexplained ; and  that  the  whole  matter  is  in  all  probability 
subject  to  laws  whose  development  will  greatly  aid  in  our  explanation 
ot  various  obscure  clinical  phenomena. 

The  general  proofs  of  these  assertions  are  sufficiently  obvious,  I 
tmnk,  m the  following  pages  to  render  it  unnecessary  for  me  to  dwell 
upon  them  at  length  here:  moreover,  if  they  be  not  so  obvious  to 
otner.s  as  to  myself,  space  is  here  wanting  for  a full  discussion  of  the 
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subject.  I can  only  make  a few  general  remarks,  and  point  out  some 

of  what  I believe  to  be  the  governing  laws. 

In  the  first  place,  degree  and  quality  are  distinct  things,  and  should 
not  be  confounded.  Yet  they  frequently  are ; and  because  it  requires 
as  much  morphia  to  kill  a pigeon  of  a pound  weight  as  to  destroy  a 
man,  we  are  told  that  medicines  act  differently  upon  man  and  the  lower 
animals.  Evidently  the  conclusion  is  a non-sequitur,  and  difference  of 
susceptibility  is  no  proof  of  difference  in  the  mode  of  impression.  A 
teaspoonful  of  Epsom  salt  may  purge  one  man,  while  it  may  require 
ounces  to  affect  another.  Evidently  there  is  a difference  of  suscepti- 
bility ; but  when  the  impression  is  once  made  it  is  of  the  same  character 
in  each  case.  As  with  man  and  man,  so  with  man  and  the  pigeon,— 
susceptibility  is  no  measure  or  gauge  of  the  character  of  the  impression. 

A large  number  of  drugs— indeed,  it  may  be  said,  the  larger  number 
of  important  drugs— exert  in  the  system  antagonistic  actions,  lhus, 
atropia  stimulates  the  spinal  cord,  but  destroys  the  conducting  power 
of  the  nerve-trunks.  It  is  evident  that  as  one  or  the  other  of  the.e 
influences  predominates,  will  there  be  convulsions  or  paralysis  h ow 
if  for  any  reason  one  animal  be  exceedingly  sensitive  to  the  spinal 
action  of  atropia,  that  animal  will  in  belladonna-poisoning  suffer  fiom 
convulsions,  while  it.  fellow,  which  is  affected  chiefly  by  the  nerve- 
action  of  the  drug,  will,  under  like  circumstances,  have  paralysis. 
Here  the  mere  clinician,  with  his  superficial  knowledge  seeing  the 
paralyzed  and  the  convulsed  lying  side  by  side,  says,  What  a hopeless 
muddle ' Poor  fools,  these  vivisectors!  they  will  never  come  to  any 
good!  In  truth,  the  differences  in  symptoms  m these  and  ni  mny 
other  cases  simply  depend  upon  differences  in  susceptibility;  and  the 
only  lesson  tha?t  the  circumstance  teaches  is  the  importance  of 
covering  the  laws  which  govern  these  susceptibilities. 

A law  which  gov eras  the  susceptibility  to  the  action  of  drags  is 

that  the  more  highly  specialized  any  system  is, 

is  it  by  a medicine.  Thus,  the  cerebrum  of  a man  is  far  mor  0 J 

• ri  +Vinn  that  of  any  other  animal,  and  consequen  y 
organized  than  that  ot  any  o which  affect  the  cerebrum  than 

action  of  opium, -an  action  winch  ha beeu  »n^ere  ^ 
proof  of  the  hopelessness  of  any  attemp^  In  man_ 

drugs  upon  a man  ly  expenmen  ation;  in  the  frog,  it  causes 

opium  causes  deep  stupor  anc  goi  , seeming  inconsistencies 

tetanic  convulsions.  It^Hs  looked  at.  Opium 

£ JSto Ztluble  action,  one  upon  the  cerebrum  and  one  upon 
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the  spinal  centres.  In  the  frog,  the  latter  being  the  more  highly 
organized,  the  spinal  action  overcomes  the  cerebral;  in  man,  the  cere- 
brum being  the  more  sensitive,  stupor  replaces  the  convulsions : yet  in 
man  convulsions  sometimes  occur  in  opium-poisoning,  and  in  the  frog 
the  dose  can  be  so  managed  as  to  cause  stupor. 

A second  law  which  seems  to  hold  sway  over  the  action  of  drugs 
upon  different  animals  is  that  great  differences  of  function  in  a system 
affect  its  relation  to  drugs : thus,  in  a herbivorous  animal  the  aliment- 
ary canal  is  very  different  from  what  it  is  in  the  carnivora,  whose  diges- 
tive organs  in  turn  differ  from  those  of  man, — the  omnivore.  Medi- 


cines which  act  upon  the  alimentary  canal  are  apt  to  vary  in  their 
effects  upon  different  orders  of  animals. 

Converse  to  the  above  law  is  that  which  renders  systems  which  are 
little  specialized  similarly  acted  upon  by  drugs  in  different  classes  of 
animals. 

Thus,  the  general  structure  and  the  functions  of  the  circulatory 
system  are  very  uniform  among  vertebrates,  as  is  also  the  action  of 
those  drugs  which  affect  chiefly  the  circulation : thus,  aconite,  or  digi- 
talis, or  potash,  influences  in  the  one  way  the  heart  of  the  froo-,  of  the 
rabbit,  and  of  man. 

There  are  a very  few  apparent  exceptions  to  the  uniformity  of  the 
action  of  drugs  upon  all  animals,  which  seemingly  contravene  the  laws 
that  have  been  mentioned.  These  exceptions  are  so  few,  however,  that 
without  doubt  advancing  knowledge  will  by  and  by  explain  them  all 
and  show  what  are  the  laws  which  for  the  time  being  hold  in  abeyance 
or  overcome  those  already  stated. 

An  asserted  fact  which  has  recently  been  brought  forward  as  re- 
vealing the  worthlessness  of  animal  experimentation  is  that  some 
monkeys  are  not  susceptible  to  the  action  of  strychnia,  while  others 
aie.  Granting  the  truth  of  the  asserted  fact,  it  certainly  is  explainable. 
It  is  at  least  conceivable  that  a given  species  of  animal  may,  by  the 
gradually-acquired  habit  of  feeding  upon  a substance  containing  a 
naicotic  Poison,  acquire  an  insusceptibility  to  the  influence  of  that 
poison  which  shall  as  it  were  belong  to  its  specific  type,  or,  in  other 
words,  be  an  acquired  specific  character.  The  nervous  system  of  the 
opium-eater  becomes  accustomed  to  the  stimulant,  and  it  is  not  impos- 
sible that  a measure  of  the  habit  should  be  transmitted.  If  the  Dar- 
wiman  law  of  the  gradual  evolution  by  the  survival  of  the  fittest  have 

Zstlol  r°r'10US  afrent  freaks  of  mGdicines  in  regard  to  their 
spedoswh  t °!lmay  be  the  result  of  this  law,  especially  since  it  is 
Kffr  Jt  iS  UOt  aU  monkoys  that  are  proof  against 

and  o f V i8  WG  ^ di8tincfcly  told,  only  one  species  of  monkey; 

Ton  to£T  l rV,’ * 18  UOt  aU  dGer  that  are  to  thrive  when  fed 
oj.  be  no;  ’ bufc  onl7  the  Virginia  deer.  Whether  this  conception  be 

few  seal  Tre  °y’  thi8  much  is  ‘0  my  mind  very  clear,  that  the 
v scattered  exceptions  ought  not  to  outweigh  the  immense  mass  of 
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evidence  upon  the  other  side,  and  that  it  is  inconceivable  that  drugs 
in  their  relations  to  animal  organisms,  differ  from  all  other  created 

things  in  not  being  subject  to  law.  , , , 

In  the  early  portion  of  this  preface  I stated  that  the  work  ha 
grown  out  of  a need  felt  by  myself:  that  need  was  for  a book  into 
which  should  be  gathered  the  many  scattered  facts  m regard  to  the 
physiological  action  of  medicine -a  book  in  which  an  attempt  should 
be  made  to  sift  the  true  from  the  false,  to  reconcile  seeming  differences, 
to  point  out  what  we  know  and  what  we  do  not  know,  and  to  give  a 
platform  from  which  investigators  might  start  forward  without  t 
necessity  of  being,  as  is  so  often  the  case,  ignorant  of  what  was  already 
"ed,  or  of  spending  a great  deal  of  time  in  a wild  hunt  though 
the  almost  boundless,  but  often  scattered  and  inaccessible,  ranges 

Continental  literature.  , . •,  • 1 

The  plan  of  the  present  work  has  been  to  make  the  physiological 

action  of  remedies  the  principal  point  in  discussion.  A thoroughly 
scientific  treatise  would  in  each  article  simply  show  what  the  d rg 
does  when  put  into  a healthy  man,  and  afterwards  point  out  to  what 
diseases  or  morbid  processes  such  action  is  able  to  affoid  leliei.  Un 
fortunately  in  the  great  majority  of  cases  our  knowledge  is  not  com- 
plete enough  for  this,  and  the  clinical  method  has  to  be  used  to  supp  - 

m"“oP£n  book  a consideration  of  toxicology,  so  far  as  it 
is  of  interest  to  the  physician.  This  has  been  done  for  several  reasons. 
?°"s  necessary  Ltudy  the  action  of 

in  order  to  make  out  their  physiological  action;  secondly,  phy“™ 

are  constantly  reared  to  diagnosticate  and  to - • 

riiw  it  ia  nftpn  of  the  o-reatest  importance  foi  a meaicai  man 

co^t  of  law  to  be  able  to  state  what  are  W^ii 
appearances  produced  by  a ^ phecomJa  of  these 

and  how  far  and  in  what  they  drift.  ton  I • ^ of  th(J 

diseases.  That  part  of  the  science  of  toMCol  y bel 

recognition  of  poisons  in  the  cadayei,  01  1 altogether  For  a 

the  domain  of  the  chemist,  and  I have  avoided  * a XS  relations 
similar  reason,  in  the  sections  on  materia  med.ca  the 
of  mineral  substances  have  not  been  discussed  at  all. 
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A TREATISE  ON  THERAPEUTICS: 

COMPRISING 

MATERIA  MEDICA  AND  TOXICOLOGY. 


INTRODUCTION. 

In  the  treatment  of  acute  disease  it  is  essential  that  the  doctor 
m charge  superintend  very  carefully  the  nursing  and  hygiene  of  the 
sick-room,  since  the  result  of  treatment  may  depend  even  more  upon 
these  so-called  minor  considerations  than  it  does  upon  the  administra- 
ron  o rugs.  In  the  treatment  of  ehronic  disease  the  best  results  are 
to  be  achieved  by  the  regulation  of  the  habits  and  mode  of  life  of  the 
patient,  and  by  the  employment  of  certain  remedial  measures  other 
an  rugs.  Of  late  years  the  importance  of  modes  of  relief  other 

olid  ;r°a-  S<>  gr°'™  e8timatio,>  ‘hat  I have  con. 

“;;k'  efT  *°  MmMer  “ 8°™  length,  and  have  conse. 
quently  divided  the  work  into  two  parts.  In  the  first  of  these  are 

meltal  H meth°dS  °f  ‘herapeU8iS  Which  dependent  of 
’ wMe  the  8eooad  pMt  is  “ * — - 
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PART  I. 


REMEDIES,  REMEDIAL  MEASURES, 

AND 

REMEDIAL  METHODS  WHICH  ARE  NOT  DRUGS. 


PRELIMINARY  CONSIDERATIONS. 


The  scope  of  the  first  part  of  this  book  might  perhaps  with  advan- 
J have  bin  made  wider 

discussed  which  have  been  om  ’ treatise  and  I believe  the 

creased  beyond  proper  limit  the  9126  °?  ‘ueWe  purely  medical 

and  have  any  importance  found 

jects  treated  have  no  intrinsic  relation  classification-  but  for 

it  impossible  to  make  anything  like  a ®oient  ' ® f chapters, 

the  sake  of  convenience  the  matter  has  been  divided  into  tour  c p 

“ “r  I. General  Considerations  and  Various  Miscellaneous  Ee- 

medial  Measures,  including  Massage,  Metallo-Therapy,  an  ee  m 


Chapter  II.— Treatment  of  General  Bodily 
Exhaustion,  Obesity,  and  the  Gouty  Diathesis. 
Chapter  III.— Heat  and  Cold. 

Chapter  IV. — Electricity. 


Conditions,  including 
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CHAPTER  I. 


GENERAL  CONSIDERATIONS — MASSAGE — METALLO-THERAPY 

FEEDING  OF  THE  SICK. 

GENERAL  CONSIDERATIONS. 

In  the  treatment  of  chronic  disease  it  is  of  the  utmost  importance 
that  the  physician  inquire  minutely  into  the  personal  habits  of  the 
patient  and  insist  upon  their  regulation  in  accordance  with  the  needs 
of  the  case.  The  importance  of  the  alcoholic  habit  as  a cause  of  local 
and  constitutional  disease  is  recognized  by  many  who  fail  to  perceive  as 
clearly  the  effects  of  the  excessive  use  of  other  stimulants.  Insomnia 
general  nervousness,  and  various  cardiac  derangements  are  frequently 

h;f,Tlfc  f the  t0baCC0  habit)  and  wiU  not  ^eld  to  any  treatment 
until  the  abuse  is  corrected.  Headache,  general  unrest,  nervousness, 

and  many  other  symptoms  may  be  the  outcome  of  excessive  tea-  or 
coffee-dunking,  and  especially  is  this  the  case  when  these  nerve-stimu- 

iTonTth  m?  ^ T enable  tbe  ViCtim  t0  COntinue  excessi^  labor. 
Among  the  lower  classes,  and  pre-eminently  among  sewing-women 

h e rTJZ  CTi01  freqUent,y  repW  anci 

the  resulting  headaches  and  nerve-failure  are  to  be  relieved  only  by  a 

2t7h7dZl  f t°d'habit8-  Th6  Ph7si0iai“  aiouid  als“  cafeMly 

Ir/ti  " °thm*  ° 8 ***“  e8pecially  ia  «*  necessary  in  re 

keen  the7  l ® .ch,ldren'  Som8  mothers  so  overload  the  child  as  to 
na  nr,!  * C°nditi°n  °f  habitaal  relaxation,  to  impede  the 

Cuentlv  h m°Tement3>  and  ‘o  general  overheating.  More 

mur  B ’ rrer’dTnS  Cbi‘dren  m °Iotbed  t0°  Iittle  «>an  too 
Of  illness  There  aimS  C°ld  climates  are  a fertile  source 

of  wool  over  cotton  ! , T™"3  in  re«ard  t0  the  superiority 

effect  of  w t e „thinrinm  er'  f°r  ™d»rclothing.  The  well-known 
which  it  Tcdne*  h . 8 C°'dS  is  due  *°  th»  rapidity  with 

as  ^od  a condnctor  of  ha?7  ? ^ ^ <•' almost 

when  wet  still  rllt  tj  “ ^ 'Mf’  wbereas  garments 

underwear  becoZ  drnnn  IT*6  ?f  T*'  Du™S  «3-eis°e  cotton 
cooling  of  the  bodv  fvi  . ' P01epuation,  and  in  the  subsequent 
woollen  shirt  nnde7S  aIm°St  as  a Protective,  whereas  a 

of  the  vital  omans!  maintains  the  temperature 

cotton,  and  is  cntirplv  s , . "lelmo  underclothing  is  essentially 

changeable  climates  7 p'°  76ar  by  do,ioato  persons  in  cold  oi 
g donates.  Persons  who  suffer  from  frequent  catarrhs  or 

. 19 


20 


massage. 


are  of  a rheumatic  or  gouty  diathesis,  or  whose  nutrition  is  habitu- 
aUv  feeble  should  always  wear  next  to  the  skin  either  wool  01  wlk. 
n the  Question  of  expense  is  not  vital,  heavy  silk  undergarments 
slTeltle  as  those  made  of  wool,  and,  indeed,  in  rheumatic 
aie  as  se  1 nerior  woollen  underwear.  In  very 

8*ze’  — d ini-  “nt 

and  underclothing  should  be  worn 
"althougMor  purposes  of  cleanliness,  it  is  preferable  to  change 

them  upon  going  to  bed.  . , bathing-habits  of  the 

,Th:  ^lltrnttndlr— ance  of  the  proper  condition  of 
din  require  the  use  of 

very  delicate  persons  t e genei  tbe  uge  0f  vely  hot  water. 

but  this  can  almost  always  e “™  d hlitually,  it  should  be  prefer- 
If  the  hot  or  warm  bath  be  emp  y esceptional  circumstances, 

th  Vtbat  fshouM  alwa“bcS  tomediately  followed  by  cold  sponging 
:^°  cold  show^ath,  oi'  by  a plunge  into  cold  water. 

massage. 

a +ioP  o-pneric  name  for  external  manip- 
The  term  massage  is  used  th^  g ^ Qf  affecting  the  nervous 

ulations  which  are  employed.  P i ; Such  procedures 

and  muscular  systems  and  th  ^lum  ^ ^ and  the 
have  been  used  from  time  ooming  which  the  race-horse 

lower  animals.  The  rubbing  ‘ S massage  which  is  paralleled 
receives  after  the  contes  is  employed  by  the  early  Greeks 

by  the  rubbings  and  mampu  na  Tbe  power  of  mas- 

and  Romans  after  the  struggles  i CeiSUs-  and  it  is  affirmed 

age  was  recognised  by  the  Chinese  as  far 

that  allusions  to  it  can  be  found mn  the  « ^ In  Japan 

back  as  three  thousand  years hag  been  by  law  entirely  m 
for  many  years  the  practice  o S yirtue  of  the  increase  of  the 

the  hands  of  the  blind,  who  acqi  , 7 f . bt>  marvellou8  dexterity; 

power  of  touch  whic  j ° ich  Islands  formerly  practised  a form 

and  the  natives  of  the  Sand  whose  assiduous  use  has 

of  massage,  under  the  name  of  of  the  royal  and  noble  classes 

been  attributed  the  .,  ,fot  rubbing  of  the  skin,  although 

Htas  in  “protaSy  grown  out  of  the  practice  of  such  rub  mg. 
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The  employment  of  massage  for  the  relief  of  disease  has  two  dis- 
tinct directions.  In  the  one  case  it  is  used  to  atfect  the  general  condi- 
tion of  the  body,  and  is  known  as  General  Massage.  In  the  other 
case  it  is  employed  for  the  relief  of  local  affections,  and  is  known  as 
Local  Massage.  Without  entering  into  a detailed  discussion  of  the 
physiological  action  of  massage,  it  is  sufficient  to  state  that  it  seems  to 
me  established  that  in  general  conditions  of  lack  of  muscular  tone, 
nervous  exhaustion,  and  failure  of  the  peripheral  circulation  it  is 
of  distinct  value,  while  in  some  local  diseases  affecting  chiefly  muscu- 
lar tissue  its  influence  is  most  pronounced.  The  practice  of  massage 
requires  a certain  amount  of  native  aptness  associated  with  consider- 
able training.  It  is  not,  however,  necessary  for  the  operator  to  be,  as 
some  writers  affirm,  either  a lady  or  a gentleman  or  a highly-educated 
person.  It  is  essential  that  the  masseur  have  sufficient  knowledge  of 
anatomy  to  understand  the  general  drift  of  the  circulation  and  the 
positions  and  shapes  of  the  muscles  and  of  the  muscle-masses,  that  he 
be  cleanly  and  agreeable  in  person,  and  that  he  be  possessed  of  a soft 
but  firm  hand  and  grasp,  and  of  some  natural  manual  dexterity. 
Even  the  most  detailed  descriptions  of  the  methods  of  massage  are 
scarcely  of  avail  for  the  purpose  of  practically  learning  the  art.  It 
is  almost  essential  that  it  be  acquired  in  the  first  place  by  personal 
instruction,  and  finally  perfected  by  practice.  Any  one  who  essays 
to  learn  it  solely  from  books  must  blunder  through  a long  series  of 
attempts,  and  finally  work  out  a method  more  or  less  peculiar  to  him- 
self. I do  not,  therefore,  propose  to  occupy  space  with  a minute 
description  of  the  methods  of  massage,  but  only  to  sketch  the  general 
features  in  as  much  detail  as  may  be  necessary  for  the  instruction  of 
the  physician  who  is  to  dix*ect  the  treatment  and  judge  of  the  skill  of 
the  masseur  or  masseuse. 

Massage  is  usually  practised  upon  the  bared  skin,  and  I think  this 
is  preferable,  although  I have  known  very  skilful  and  successful 
manipulators  who  preferred  that  the  patient  should  have  thin,  tight- 
fitting  underclothes.  When  a male  masseur  is  used  for  a female 
patient,  motives  of  delicacy  require  covering.  Except  when  very  firm 
masses  of  local  exudation  are  to  be  overcome  by  local  massage,  or 
when  the  female  patient  is  very  sluggish  and  fat  and  requires ’ex- 
ceedingly powerful  massage  to  produce  reaction,  the  female  operator 
should  always  be  chosen  for  the  female  patient.  The  question  as 
o whefcher  the  skin  should  be  anointed  before  massage  is  one 
( onceming  which  practice  differs.  The  object  of  massage  is  to  affect 

110  ...  6 8kin’  but  the  underlying  tissue,  and  when  there  is  special 
sensitiveness  or  irritability  of  the  skin  there  can  be  little  doubt  as 

0 the  imperative  necessity  of  some  ointment.  Vaseline  may  be  em- 
p oyerl  A very  excellent  material  is  pure  and  fresh  cocoanut  oil.  Only 

1 • U°a.  ,^e  §rease  should  bo  used  as  is  necessary  to  render  the 
n so  anc  pliable  and  to  enable  the  fingers  to  glide  easily  over  it. 
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The  movements  of  general  massage  vary  in  detail  in  the  practice  of 
different  manipulators.  They  may,  however,  all  be  arranged  in  three 
groups  : first,  effleurage,  or  stroking  ; second,  petrissage,  or  kneading  ; 
third,  tapotement,  or  percussion.  In  properly-performed  general  mas- 
sage all  these  movements  are  practised  at  a single  seance  in  the  order 
in  which  they  have  been  named.  It  is  indifferent  whether  the  operator 
commence  at  the  hands  or  at  the  feet,  but  the  stroking  movement 
should  always  precede  the  others,  and  be  directed  from  the  distal  por- 
tions of  the  body  towards  the  centre.  In  making  the  strokes  both 
hands  are  employed.  The  limb  is  grasped  with  one  hand  just  above 
the  other  in  such  a way  that  pressure  is  exerted  to  some  extent  by 
the  whole  palm,  but  especially  by  the  ball  of  the  thumb  and  the  inner 
surface  of  the  last  two  phalanges  of  the  fingers.  The  strokes  are 
delivered  in  the  form  of  an  ascending  spiral,  the  two  hands  being 
moved  simultaneously  in  opposite  directions,  the  lower  following 
closely  upon  the  upper;  or,  in  accordance  with  the  practice  of  other 
manipulators,  the  hands  are  moved  alternately,  the  second  hand  taking 
up  the  motion  of  the  first  hand  where  it  has  ceased,  and  while  the 
movement  is  being  executed  by  the  second  hand  the  first  hand  return- 
ing to  its  original  position.  The  strokes  must  be  made  firmly  and  with 

gl'e  In  ^kneading,  the  endeavor  of  the  operator  is  to  pick  up  the  individ- 
ual muscle  or  muscle-groups  between  the  fingers  of  the  two  hands !,  « 
in  some  cases  between  the  thumb  and  finger  of  one  hand,  and  then  to 
roll  or  squeeze  the  muscle  with  a double  movement.  The  primary  or 
pinching,  motion  is  made  at  right  angles  to  the  long  axis  of  the  muscle 
while  the  secondary  movement,  the  series  of  pmclnngs-i8  earned 
from  the  insertion  of  the  muscle  towards  its  origin  If  the  muscle 
be  long  and  small,  so  that  one  hand  will  suffice  for  the  operation,  the 
second  hand  should  follow  rapidly  upon  the  first  m duplicating  the 

^ Percussion  is  made  either  with  the  points  of  the  fingers  brought 
into  a lin  with  one  another,  or  with  the  side  of  the  hand  and  fingers 
— in  either  case  the  fingers  being  so  held  as  to  have 
ti=i ty.  The  blows  should  be  the 

whites  i htows  ascending  from  the  insertion  towards  the  origin 
0f  During  prolonged  muscular  inaction,  whether  from  indolence,  dis- 
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juices  depends  chiefly  upon  the  squeezing  of  the  various  juice-chan- 
nels during  muscular  contractions.  During  habitual  inactivity  the 
movement  of  fluids  in  the  juice-channels  outside  of  tho  blood-vessels 
is  excessively  sluggish,  and  it  is  one  great  object  of  the  stroking  move- 
ments in  massage  to  force  these  juices  onward : it  is  for  this  reason 
that  these  movements  are  directed  from  the  periphery  towards  the 
centre.  It  is  not  probable  that  the  whole  effect  of  the  stroking  is 
mechanical.  The  influence  of  peripheral  nervous  irritations  upon 
internal  organs  and  upon  the  general  circulation  is  recognized  by 
almost  every  one,  and  every  invalid  knows  the  power  of  soothing 
strokes  and  touches  in  relieving  nervousness  and  even  pain ; while  the 
phenomena  of  so-called  animal  magnetism  indicate  very  strongly 
that  in  susceptible  individuals  apparently  trivial  peripheral  irritations 
may  produce  profound  alterations  in  the  functional  activity  of  the 
cerebrum.  General  stroking  movements,  if  properly  administered,  are 
to  most  persons  very  quieting,  and  not  rarely,  when  opportunity  is 
afforded,  general  massage  is  followed  by  quiet  sleep. 

The  kneading  and  percussion  movements  of  massage  act  chiefly 
upon  the  local  circulation.  By  an  indirect  or  reflex  action  both  of 
these  processes  are  believed  to  have  a very  distinct  effect  upon  the 
capillary  circulation  in  the  parts  which  receive  them,  an  effect  which 
is  precisely  parallel  to  the  redness  of  the  skin  which  follows  a smart, 
stinging  blow  with  the  palm  of  the  hand.  Kneading  performs,  how- 
ever, still  another  function.  As  the  result  of  distinct  pathological 
exudations,  such  as  occur  in  rheumatic  muscular  affections  and  even 
as  the  result  of  simple  inaction  or  of  a general  non-sj>ecific  but  bad 
condition  of  the  .system,  the  fibres  of  muscles  within  their  sheaths  or 
the  neighboring  individual  muscles  through  their  sheaths  become 
agglutinated,  and  even  the  skin  itself  may  get  to  be  abnormally 
tense  and  attached  to  the  subdermic  tissue, — a condition  which,  when 
it  occurs  in  the  lower  animals,  is  known  as  “ hide-bound.”  Kneading 
especially  has  power  to  remove  this  condition  by  mechanically  loosem 
mg  the  agglutinated  fibres  and  by  so  stimulating  the  local  circulation 
as  to  cause  absorption  of  exudations.  It  is  especially  in  the  carrying 
out  of  kneading  and  percussion  that  a knowledge  of  general  anatomy 
of  the  muscles  is  required. 

General  massage  is  employed  advantageously  in  various  neuras- 
thenic conditions,  and  forms  an  important  part  of  the  system  of  treat- 
ment known  as  the  Kest-Cure  (see  page  41).  When  there  is  marked 
feebleness  or  nervousness,  massage  should  at  first  be  practised  very 
gently,  but,  except  in  rare  cases,  it  will  soon  be  found  grateful  to 
he  patient.  During  the  processes  of  the  rest-cure,  both  massage 
e aiadic  current  will  frequently  reveal  tho  existence  of  un- 
suspected  spots  of  tenderness  in  various  parts  of  the  body.  It  is 
pioiajc  that  such  tenderness  marks  local  congestions,  and  in  prac- 
ict  ave  found  the  best  results  follow  from  the  gradual  but  per- 
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sistent  application,  clay  after  day,  of  increasingly  powerful  massage 
and  very  rapidly  interrupted  faradic  currents  to  the  centres  of  ten- 
derness, which  almost  invariably  disappear  sooner  or  later.  Closely 
allied  to  these  sore  spots  is  the  tenderness  of  the  so-called  spinal  irri- 
tation, or  spinal  amemia.  When  this  spinal  tenderness  is  pronounced, 
great  care  is  necessary  in  the  gradual  application  of  massage  and  the 
faradic  current  to  the  affected  region.  If  the  operator  be  sufficiently 
careful  at  first  to  work  only  upon  the  borders  of  the  tenderness, 
and  gradually  to  approach  the  centre,  excellent  results  can  usually  be 
obtained.  Under  these  circumstances  massage  is  useful  not  only  as 
part  of  the  general  plan  of  treating  the  constitutional  condition,  but 
also  by  its  local  power  in  dispersing  congestions  and  allaying  nervous 
irritations.  In  some  cases  the  spots  of  local  tenderness  are  distinctly 
hard,  or  the  hardness  and  the  sensations  of  knots  or  solid  places  m the 
flesh’ imparted  to  the  hand  of  the  masseur  may  be  even  much  more  pro- 
nounced than  the  tenderness.  In  such  instances  the  local  congestion 
has  gone  so  far  as  to  produce  exudation,  and  there  is  agglutination  of 
tissues.  Massage  may  be  of  great  service  in  dispersing  the  exudations, 
and  should  be  assiduously  practised  over  the  affected  parts  There 
is  reason  to  believe  that  even  glandular  enlargements  and  dilatation*, 
of  lymphatic  channels  can  be  affected  by  external  manipulations 

The  first  seance  in  general  massage  should  not  last  longer  than 
twenty  minutes  to  half  an  hour,  but  in  a little  time  a full  hour  will  be 
required  When  there  is  lack  of  digestive  power,  constipation,  or 
any  similar  symptom, -the  outcome  of  sluggishness  of  the  abdominal 
circulation  and  nerve-supply-local  massage  of  the  abdominal  and 

pelvic  region  should  be  freely  employed.  _ • . 

Abdominal  massage  for  the  purpose  of  affecting  circulation  in  the 

intestines  should  be  performed  as  follows.  For  one  or  two  moments  the 
abdominal  muscles  themselves  should  be  kneaded,  the  individual  move- 
ments beino-  transversely  directed  across  the  muscle-fibres ; next,  i 
order8  to  influence  the  small  intestines,  a series  of  -cul^  -eeping 
strokes  should  be  made  around  the  umbilicus,  one  hand  following  the 
other  rapidly  so  as  to  complete  the  circles,  firm  pressure  being  msti- 

tuted  with  the  outer  portions  of  the  palms ; then  “7X 

should  be  performed,  beginning  at  the  region  ^ ileoW^, 

“ I" 

there  is  enlargement  of  the  liver  with  torpor, .good ■» 

by  kneading  movements  directly  over  and  p^  ^ ^ ,g  , 

When  along  with  the  enlargement  of  . Mt  injure  the 

::^^o“8re.  ***** » »• 

dition  of  the  spleen  sometimes  seen  in  malarial  disease. 
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The  treatment  of  sprains  by  local  massage  belongs  to  the  province  of 
surgery  rather  than  to  that  of  medicine,  and  1 have  had  little  experience 
with  it.  I have  in  a few  cases  found  it  very  useful  after  the  first 
stages  of  irritation  and  inflammation  had 'passed.  I do  not  think  that 
massage  ought  to  be  practised  within  forty-eight  hours  after  a severe 
sprain.  In  muscular  rheumatism  or  chronic  inflammation  of  the  fibrous 
tissues  about  the  joints  local  massage  is  of  very  great  value,  especially 
when  combined  with  judicious  passive  movements.  The  good  achieved 
is  probably  the  result  of  the  breaking  up  of  adhesions  between  and 
within  muscles,  of  the  mechanical  dispersion  of  exudations,  and  of  in- 
crease of  the  local  circulation,  with  its  consequent  absorption  of  exu- 
dation. The  important  movements  are  those  of  kneading  and  percus- 
sion. Whilst  the  individual  movements  of  kneading  or  of  striking  are 
chiefly  at  right  angles  to  the  course  of  the  muscle,  the  whole  series  of 
pinches  or  blows  should  always  progress  along  the  muscle,  and  usually 
from  the  point  of  insertion  towards  the  origin.  The  attempt  should 
be  to  knead  not  only  individual  muscles,  but  also  muscle-groups,  and 
the  movements  should  be  directed  especially  to  the  breaking  up  of 
adhesions. 


In  various  forms  of  paralysis  local  massage  is  of  great  value  as 
a means  of  maintaining  the  nutrition  of  the  affected  muscles.  When 
the  lesion  which  produces  the  loss  of  power  affects  the  cerebrum,  the 
muscles  do  not  suffer  in  their  nutrition  except  secondarily  from  inac- 
tivity, and  massage  is  usually  not  required  in  the  early  weeks  of  the 
affection.  After  a stroke  of  hemiplegia  it  is  rarely  proper  to  begin 
massage  for  two  or  three  weeks ; but  whenever  the  temperature  of 
the  arm  decidedly  and  permanently  falls,  or  serous  exudation  into  the 
cellular  tissue  marks  a loss  of  vascular  tone,  or  when  evidences  of 
returning  control  over  the  muscles  are  manifest,  local  massage  is  often 
of  service.  At  first  the  seance  should  not  last  more  than  five  min- 
utes, but  after  a time  it  may  continue  for  ten  or  even  fifteen  minutes. 
In  those  forms  of  palsy,  such  as  infantile  paralysis , in  which  the  trophic 
centres  m the  spinal  cord  are  especially  implicated,  massage  is  of  great 
importance.  In  acute  cases  it  should  be  commenced  as  soon  as  the 
subsidence  of  fever  and  other  symptoms  of  constitutional  irritation 
marks  the  passage  of  the  first  stage  of  activity  in  the  spinal  lesion. 
When  the  infantile  paralysis  develops  gradually,  massage  may  be  em- 
ployed as  soon  as  the  paralysis  is  recognized.  It  does  not  directly 
influence,  to  any  extent,  the  fundamental  spinal  lesion,  but,  by  main- 
tain  mg  a healthy  condition  of  the  peripheral  apparatus,  is  of  the  great- 

onJTT106  m th°Se  C£l8eS  m Which  there  is  a tendency  to  more  or  less 

IZfvt  r6Pr  °f  th6  Structure  of  the  8Piaal  cord.  In  various  local 
paralyses,  as  from  pressure,  from  rheumatic  affections  of  the  nerves 

..  I ,1?1  ° ei  tempoiary  or  removable  conditions  of  nervous  or  mus- 
tissue,  massage  may  do  much  good.  When  the  loss  of  power  in 
mscle  is  due  to  direct  violence,  as  occurs  with  especial  frequency 
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in  the  deltoid  muscle  from  falls  on  the  shoulder,  massage  should  be 
assiduously  employed  as  soon  as  the  primary  inflammation  produced  by 
the  injury  has  subsided.  In  such  cases  the  treatment  is  of  especial 
advantage  in  dispersing  exudations  and  restoring  the  muscles  and 
the  muscle-fibre  bundles  to  their  normal  relations  and  their  normal 

looseness. 

FEEDING  OF  THE  SICK. 

The  present  article  is  not  a treatise  upon  diet  or  dietetics ; the  books 
upon  this  subject  are  sufficiently  numerous,  but  their  scope  is  often  too 
wide  for  the  needs  of  the  medical  practitioner.  In  elaborate  discus- 
sions upon  the  contained  percentage  of  nitrogen  and  general  food-qua  1- 
ties  of  various  articles  of  diet,  upon  their  cost  and  commercial  history 
upon  the  amount  of  food  necessary  to  sustain  life,  and  upon  the  most 
economical  forms  of  military,  prison,  and  hospital  rations,  etc.,  the 
consideration  of  the  feeding  of  the  sick  in  private  practice  is  often  so 
overwhelmed  as  to  be  lost  entirely.  I propose  to  give  here  a bnet 
practical  summary  of  the  methods  of  feeding  in  sickness  when  pecu- 
niary considerations  are  of  secondary  importance. 

The  proper  feeding  in  acute  diseases  accompanied  with  high  fever 
varies  to  some  extent  according  to  the  individual  affection,  but  is 
subject  to  general  principles  which  are  sufficient  practical  guides  foi 
most  cases.  All  such  acute  diseases  are  for  present  purposes  readily 
divided  into  those  in  which  the  acute  febrile  stage  is  very  short 
and  those  in  which  it  is  prolonged.  When  the  acute  febrile  stage  is 
very  severe  and  temporary,  it  is  usually  associated  with  a complete 
anorexia,  which  the  practitioner  may  obey  with  safety . Ir  _ 
first  day  or  two  of  the  onset  of  an  acute  pneumonia,  violent  scarlet 
fever  or  similar  affections,  there  is  no  cause  for  alarm  even  if  the 
patient  take  no  food.  The  digestive  power  at  this  time may  be 
in  complete  abeyance.  After,  however,  the  first  day  or  two  °f  sue 
an  attack  and  whenever  the  febrile  reaction  is  prolonged,  a loss 
o^pp^tt;  amounting  even  to  a disgust  with  food  is  - -c-e Jor 
abstinence  All  such  states,  with  their  accompanying  diseases,  tern 

to  fatal  result  through  exhaustion,  and  much  can 

feeding  to  prevent  complete  failure  of  vital  power  The  older  jntere 

upon  dietetics  taught  that  a fever  patient  was  not  to  b 

modern  authors  reiterate  the  old  dictum.  Fever  is  not,  however .any 

modern  auinu  Tt  is  indeed  usually  associated  with  loss  of 

contra-indication  to  food.  It  is,  indeed,  usua  , , b 

££^££5  - & » assimilation  of  food  . is  possible  with- 
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out  disturbing  the  alimentary  canal.  Any  symptoms  of  gastric  or  in- 
testinal disturbance  should  be  the  signal  for  the  immediate  lessening 
of  the  food.  Such  gross  manifestations  as  vomiting,  sour  or  nauseous 
eructations,  and  gastric  distress  are  perceived  at  once  by  the  most 
careless;  but  in  typhoid  fever  I have  seen  skilful  practitioners  over- 
look the  real  cause  of  an  excessive  tympany  or  an  increased  diarrhoea, 
and  continue  the  overfeeding  while  attempting  to  relieve  these  symp- 
toms by  medicine.  Such  practice  is  exceedingly  reprehensible.  In 
febrile  adynamic  diseases  the  feeding  should  be  at  short  intervals, 
with  small  amounts  of  liquid  food  of  a nutritious,  easily-digested  char- 
acter, and  my  own  experience  leads  me  more  and  more  to  the  habitual 
use  of  foods  which  have  been  partially  digested  artificially. 

The  question  of  night-feeding  in  severe  cases  is  an  important  one. 
My  belief  is  that  death  occurs  much  more  frequently  in  adynamic 
diseases  between  one  and  five  o’clock  in  the  morning  than  at  any 
other  time,— a circumstance  largely  attributable  to  the  habitual  with- 
holding of  food  and  stimulants  during  the  night.  Sleep  is  essential  to 
the  recuperation  of  vital  force,  but  an  exhausted  patient  usually  goes 
to  sleep  readily  after  the  partial  awakening  which  is  sufficient  for  the 
administration  of  a milk  punch,  or  else  sleeps  in  so  broken  a manner 
that  the  careful  nurse  can  give  the  food  at  short  intervals  without  awa- 
kening him.  In  no  typhoid  case  of  severe  type  should  an  interval  of 
moie  than  three  hours  be  allowed  to  elapse  at  night  without  food  and 
stimulants,  and  the  amount  given  at  a single  time  should  be  so  increased 
that  almost  as  much  will  be  taken  during  the  night  as  during  the  day. 

In  typhoid  cases  alcohol  in  some  form  should  be  given  with  the 
food,  in  not  too  large  proportion.  Alcoholic  liquors  in  moderate 
amount  stimulate  the  stomach  and  aid  digestion  and  absorption,  but 
in  large  amount  interfere  with  these  processes.  It  may  be  set  down 
as  a general  rule  with  few  exceptions  that  all  foods  given  in  protracted 
febrile  states  should  be  in  liquid  form. 

Liquid  foods  may  be  divided  into  Liquid  Meat  Foods,  Milk  Foods 
and  Artificially  Digested  Foods. 

Liquid  Meat  Foods. — It  must  be  remembered  that  all  articles  of 
the  present  class  are  stimulants  rather  than  nutrients.  Most  of  them 
do  not  contain  more  than  one  per  cent,  of  albuminous  substances. 
Under  tins  heading  I include  all  liquid  preparations  of  meat  made 
without  artificial  digestion. 

At  one  time  these  liquid  preparations  of  meat  were  supposed  to 
represent  the  whole  nutritive  value  of  the  meat,  but  recently  all  nutri- 
tive power  has  been  denied  to  them.  They  contain  kreatin,  kreatinin, 

osin,  saikin,  xanthin,  kreanin,  inosite,  fat,  and  inorganic  salts,  with 
a ^ery  small  amount  of  albuminous  principles.  It  is  not  probable 
tnat  any  of  these  substances,  except  the  albumen  and  the  fat,  are 
^ ^ e ? einS  assimilated  and  used  as  food.  The  experiments  of 
ilemmench  also  indicate  very  strongly  that  they  are  not  nutrients,  for 
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he  found  that  animals  fed  exclusively  upon  these  preparations  died 
even  more  quickly  than  those  left  to  starve.  There  can  be  no  doubt 
that  the  death  under  these  circumstances  was  largely  due  to  the  de- 
pressing effect  of  the  inorganic  salts  contained  in  the  extracts.  Clinical 
experience,  in  a measure,  conforms  with  this  scientific  reasoning.  At  a 
time  when  beef  essence  and  beef  tea  were  very  largely  relied  upon  as 
nutrients  in  Philadelphia,  it  was  found  that  they  acted  better  when 
milk  was  also  given.  In  my  earlier  trips  into  the  wilderness,  involving 
much  physical  labor,  I took  with  me  the  best  artificial  meat  extracts 
to  serve  as  condensed  food,  but,  after  a few  trials,  found  that  they  were 
unable  to  sustain  prolonged  effort, -as  the  guides  put  it,  “they  do  not 
stick  to  a man’s  ribs, ’’-and,  although  at  that  time  my  theory  was  that 
they  were  concentrated  nourishment,  practical  experience  soon  led  to 
their  abandonment.  Although  of  little  use  as  food,  these  substances 
are  valuable  stimulants,  and  may  by  reviving  temporarily  an  exhausted 
patient  prepare  the  way  for  the  digestion  of  food.  In  a series  of  ex- 
periments made  upon  the  frog’s  heart  by  Dr.  Thomas  J.  Mays  {Tkerap. 
Gaz.  vol.  ii.  p.  152),  it  was  found  that  the  artificial  beef  extracts  and 
concentrated  beef  preparations  had  a very  decided  influence  ^ main- 
taining the  activity  of  the  systoles.  Notwithstanding  Dr  Mayss 
arguments  to  the  contrary,  however,  I believe  that  the  effect  of  b 
extracts  upon  the  frog’s  heart  is  entirely  similar  to  that  of  the  phos- 
phate of  calcium  (see  Calcii  Phosphas).  In  typhoid  and  other  sun  - 
L low  fevers,  it  is  an  excellent  plan  to  give  beef  essence  or  beef  ^ 
alternate  hours  with  milk  punch.  During  convalescence  a hot  bowl  of 
beef  tea  or  beef  essence  after  exertion  such  as  carriage-riding  going 
out  etc.,  may  act  very  well  as  a stimulant.  By  the  addition  of 
various  substances  these  liquid  preparations  of  meat  can  be  made  nu  n- 
tive-  thus  an  egg  rapidly  stirred  into  a bowl  of  beef  essence  foims  a 
very  useful  stimulating  food.  There  are  in  the  market  various  extiac  , 
of  beef  claiming  to  represent,  in  a solid  form,  beef  essence  The  bettc 
forms  of  these  articles  undoubtedly  do  represent  in  great  part  beef 
e^nce  but  they  are  distinctly  inferior  to  the  freshly-made  prepara- 
tion in  taste,  and  in  containing  no  albumen : so  that  it  is  a wa}  s 
to  emnlov  the  fresh  beef  essence  if  it  can  be  procured. 

Liauid  meat  foods  are  divisible  into  those  that  are  raw  and  those 
that  are  cooked.  Of  the  raw  foods  of  the  class,  the  best  is  meat  juice. 
This  is  made  according  to  the  directions  of  Pettenkofer  and  Volt,  . 
selectingdean  meat  from  the  round  of  beef  cutting  it mtosmall  piece* 

and  expressing  the  juice  in  a press  of  su  010,1  1)0  P juice  contains, 

can  be  purchased  at  any  of  the  larger  “ fluid 

in  addition  to  the  salts  and  extractives,  the 
after  the  rigor  mortis, -chiefly  -rum.a'bumen  and 
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four  drops  of  hydrochloric  acid  to  one  and  a half  pounds  of  lean  beef, 
allowing  to  stand  one  hour,  passing  through  a hair  sieve,  and  washing 
out  the  meat  with  three  ounces  of  water.  This  infusion  contains,  on 
the  average,  not  more  than  one  per  cent,  of  albumen.  The  hydro- 
chloric acid  added  to  the  water  is  not  sufficient  to  dissolve  the  myosin 
of  the  muscle : so  that  this  preparation  can  be  looked  upon  as  nothing 
more  than  a dilution  of  meat  juice,  and  is  very  inferior.  To  have  any 
effect  it  must  be  given  in  enormous  quantities. 

Meat  juice  is  a valuable  preparation  when  a powerful  stimulation  is 
desired  and  the  digestive  forces  are  exceedingly  weak,  as  in  the  feeble- 
ness or  collapse  that  follows  cholera  infantum  and  other  infantile  diar- 
rhoeas. Its  taste  is  that  of  raw  meat,  and  is  so  disagreeable  to  many 
persons  as  to  prevent  its  use. 

The  cooked  concentrated  liquid  forms  of  meat  extracts  are  beef  tea 
and  beef  essence.  Neither  of  these  can  be  considered  to  have  distinct 
nutritive  value.  It  is  very  rare  for  them  to  contain  more  than  one  per 
cent,  of  albuminous  substances ; but  they  are  powerful  stimulants,  and 
for  such  purposes  are  as  useful  as  the  expressed  meat  juice. 

In  making  beef  tea  the  round  of  a good  piece  of  beef  should  al- 
ways be  selected,  and  cut  into  small  cubes  not  larger  than  half  an 
inch  in  diameter.  It  should  then  be  put  to  soak  for  two  hours  on  the 
back  of  the  range,  in  an  earthen-ware  pipkin,  with  one  pint  of  cold 
water,  and  allowed  to  simmer  for  about  fifteen  minutes  and  finally  to 
boil  for  three  minutes.  After  adding  half  a teaspoonful  of  salt  and  a 
little  pepper  the  tea  is  l’eady  for  use. 

In  making  beef  essence  the  meat  should  be  prepared  as  for  beef  tea. 
It  should  be  put  into  an  earthen-ware  bottle  and  loosely  corked.  This 
should  be  set  in  a pot  of  cold  water  and  brought  very  gradually  to 
the  boiling-point.  It  then  should  be  allowed  to  boil  for  from  twenty 
minutes  to  half  an  hour. 

Soups  are  liquid  preparations  which  resemble  beef  tea  and  beef  es- 
sence in  containing  the  extractives  of  meat,  but  which  differ  from  these 
preparations  in  having  in  them  various  nutritive  substances.  Soup  is 
therefore  both  a stimulant  and  a nutrient,  the  amount  of  nutrient  ma- 
terial varying  greatly  according  to  the  preparation  of  the  soup.  The 
fighter  forms  of  soups  are  commonly  spoken  of  as  broths.  They  may 
be  used  when  the  stomach  rejects  less  readily  digested  forms  of  food. 

To  make  chicken  broth , take  three  pounds  of  chicken  well  cleaned, 
cover  with  cold  water,  boil  from  three  to  five  hours  (until  the  meat 
falls  to  pieces),  strain,  cool,  and  skim  off  the  fat.  To  a pint  of  this 
add  salt  and  pepper  and  two  tablespoonfuls  of  soft  rice  which  has  been 
previously  thoroughly  boiled  in  salt  water ; bring  the  broth  to  a boil. 
In  preparing  the  rice,  half  a cupful  should  be  boiled  for  thirty  min- 
utes with  a teaspoonful  of  salt  in  a pint  of  water.  To  make  mutton 
broth,  take  one  pound  of  lean,  juicy  mutton,  chopped  fine,  and  proceed 
as  with  chicken  broth. 
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In  the  preparation  of  soups  the  first  thing  is  the  making  of  the 
so-called  stock,  or  basis  for  the  soup.  There  are  two  distinct  stocks : 
one  which  may  he  known  as  the  brown  stock,  the  other  as  clear  stock 
or  consomme.  For  the  preparation  of  brown  stock  take  foui  pounds  of 
shin  of  beef,  four  quarts  of  cold  water,  ten  whole  cloves,  four  pepper- 
corns, a bouquet  of  herbs  (sweet  marjoram,  summer  savory,  thyme, 
and  sage),  one  tablespoonful  of  salt,  three  small  onions,  one  turnip, 
one  carrot,  two  stalks  of  celery,  two  sprigs  of  parsley.  Cut  the  meat 
from  the  bones,  after  which  place  the  bones  and  one-half  of  the  meat 
in  a soup-kettle  and  allow  to  stand  for  half  an  hour  in  the  cold  water. 
Heat  gradually,  and  allow  to  simmer  for  sis  or  seven  hours.  Brown  the 
remainder  of  the  meat  in  two  tablespoonfuls  of  beef-drippings,  and  add 
with  the  other  meat  and  with  the  vegetables  chopped  fine,  when  the 
kettle  is  put  on  the  fire  to  simmer.  After  it  has  simmered  the  re- 
quired time,  the  stock  is  strained  and  set  aside  to  cool,  the  fat  being 
removed  from  the  top.  The  stock  is  then  ready  foi  use. 

In  making  the  soups  the  stocks  must  never  be  allowed  to  boil,  or 
at  most  must  be  brought  only  for  a moment  to  the  boiling-pomt.  For 
St.  Julienne  soup  put  one  pint  of  the  brown  stock  on  the  fire  to  heat, 
after  which  a pint  of  finely-chopped  vegetables  (turnip,  carrot,  etc.), 
with  half  a teaspoonful  of  salt,  should  be  put  on  with  a little  water  to 
parboil.  This  being  done,  add  the  vegetables  to  the  stock,  and  season 
with  half  a saltspoonful  of  pepper.  Vermicelli  soup  is  made  by  adding 
half  a cup  of  vermicelli  to  a pint  of  the  brown  stock.  Cook  the  ver- 
micelli for  ten  minutes  in  salted  boiling  water,  season  with  a halt-tea- 
spoonful  of  salt  and  a half-saltspoonful  of  pepper,  and  add  to  the  warm 


stock. 

Consomme  or  clear  stock  is  to  be  made  in  exactly  the  same  way  as 
the  brown  stock,  except  that  three  pounds  of  the  knuckle  of  veal  are  to 
be  added  to  the  meat,  and  all  the  meat  is  to  be  put  in  at  once  without 
browning.  After  the  stock  has  been  formed,  in  order  to  clear  it  a 
the  white  and  the  shell  of  one  egg,  and  the  juice  and  rind  of  one  lemon, 
beating  them  all  up  together ; then  put  on  the  fire  bring  to  the  boi  - 
point,  strain  through  a sieve,  and  again  through  a napkin,  without 

pressure  or  squeezing,  and  serve.  , , f 

A very  elegant  stimulating  and  nutritious  soup  can  be  made  out  of 
eonsommh  by  boiling  ordinary  pearl  sago  in  salt  water  for  from  two > to 
three  hours,  until  the  grains  become  swollen  almost  to  bursting, 
then  stirring  the  sago  into  the  consomme  while  still  boiling. 

Mime  Foods. — Of  all  liquid  foods  milk  is  the  best  and  the  most 
generally  applicable  to  the  treatment  of  disease.  Cow  s milk  contams 
fn  roimd  numbers,  87.5  parts  of  water,  3 parts  of  caserne  0.75  part  of 
albumen  3.6  parts  of  fat,  5 parts  of  sugar,  and  0.0  7 part  of  moi ig< 
salts.  One  pint  of  milk  contains,  in  round  numbers,  0.6  ounce  of  so 
albuminous  substance,  0.G  ounce  of  fat,  and  0.8  ounce  of  sugar 
to  quarts  of  milk  are  taken  in  the  course  of  twenty-four  hours,  about 
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two  and  a half  ounces  of  fat  are  ingested, — an  amount  too  great  for 
an  inefficient  alimentary  canal  to  digest,  so  that  it  is  often  necessary  to 
skim  the  milk.  As  milk  contains  practically  no  indigestible  residue,  it 
leaves  behind  it  in  the  alimentary  canal  no  faecal  matter,  and  its  use 
therefore  frequently  produces  constipation.  In  cases  of  diarrhoea  this 
tendency  to  a binding  action  can  be  increased  by  boiling  the  milk,  a 
process  which  coagulates  the  albumen  of  the  milk  and  slightly  lessens, 
if  the  scum  be  removed,  its  nutritive  value.  When  milk  is  used  very 
freely  and  the  digestion  is  feeble,  there  is  always  danger  of  the  forma- 
tion in  the  stomach  of  a coagulum  so  dense  that  the  gastric  juice  will 
not  be  able  freely  to  penetrate  it.  This  difficulty  can  usually  be  over- 
come by  a little  care.  The  addition  of  half  an  ounce  to  an  ounce  of 
lime-water  to  every  five  or  sis  ounces  of  milk  has  a distinct  tendency 
to  prevent  too  rapid  and  firm  coagulation.  Sipping  milk  instead  of 
drinking  it — in  other  words,  putting  the  milk  in  the  stomach  in  small 
quantities  at  a time — has  a still  greater  power  in  repressing  the  forma- 
tion of  hard  coagulum.  When  the  digestive  powers  are  feeble,  milk 
should  be  taken  slowly  in  small  quantities  at  a time.  In  some  cases  it 
is  very  important  that  it  be  drunk  hot,  but  without  previous  boiling. 

There  are  various  useful  nutrient  and  stimulant  foods  prepared 
with  alcohol  in  milk,  as  follows  : 

Wine  Whey. — Bring  half  a pint  of  milk  to  the  boiling-point; 
add  half  a pint  of  sherry  wine,  and  allow  to  stand  in  a warm  place 
for  five  minutes;  strain,  and  sweeten  to  taste.  The  whey  which  is 
left  consists  almost  exclusively  of  wine  and  water,  with  milk  sugar 
and  milk  salts.  It  contains  very  little  nutriment,  but  is  sometimes 
tolerated  by  the  stomach  which  refuses  other  food. 

Milk  Punch. — Take  half  a pint  of  milk;  pour  into  it  from  a des- 
sertspoonful to  a tablespoonful  of  brandy,  rum,  or  whiskey,  according 
to  the  needs  of  the  patient;  sweeten  and  spice  with  nutmeg  to  taste. 
This  preparation  represents  all  the  nutritive  value  of  milk  and  the 
stimulating  effects  of  the  liquor.  If  the  stomach  be  at  all  delicate, 
a tablespoonful  of  lime-water  should  always  be  added  to  it  before 
putting  in  the  brandy. 

Eggnog.— Eggnog  is  a heavy,  rich,  highly  nutritive  liquid,  which 
must  be  employed  in  limited  quantities,  and  very  carefully  when  there 
is  any  delicacy  of  stomach.  The  yelk  of  one  egg  may  be  added  to  half 
a pint  of  milk,  afterwards  half  an  ounce  to  an  ounce  of  brandy,  and 
the  white  then  beaten  in. 

Sometimes  when  the  stomach  rejects  almost  all  forms  of  food,  the 
addition  of  carbonic  acid  water  to  the  milk  meets  with  success.  Equal 
quantities  should  be  employed,  and  the  caseine  of  milk  should  be  coagu- 
ated  in  fine  flakes.  A light,  powerfully  stimulant  beverage,  somewhat 
simi  ai  to  the  one  just  mentioned,  but  to  some  palates  more  elegant, 
is  made  by  the  addition  of  champagne  to  milk. 

There  are  certain  forms  of  fermented  milk  which  are  valuable  as 
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being  easily  digested  by  the  stomach  and  very  acceptable  to  the  palate. 
They  also  render  possible  some  variety  of  food  to  persons  largely 
restricted  to  milk  diet. 

Koumiss,  or  Kumys,  is  a fermented  liquid  prepared  by  the  Tartars 
from  mares’  milk.  It  may  for  ordinary  purposes  be  sufficiently  imi- 
tated by  the  following  recipe.  Take  an  ordinary  beer-bottle  with  a 
patent  shifting  cork,  put  in  it  one  tablespoonful  of  white  sugar,  one 
pint  of  milk,  one-sixth  of  a cake  of  Fleischman’s  yeast  or  one  drachm 
of  strong  liquid  yeast,  shake  well,  allow  to  stand  from  eight  to  ten 
hours  in  a temperature  of  from  eighty-five  to  ninety-five  degrees, 
shake  well,  and  put  upon  the  ice  to  cool.  This  ought  to  be  used  within 
twenty-four  hours  after  being  made.  The  longer  the  fermentation 
is  allowed  to  continue,  the  more  sour  is  the  koumiss ; and  its  condition 
should  be  regulated  to  suit  the  individual  palate  and  stomach  of  the 
patient.  If  it  be  desired,  it  may  be  flavored  by  the  addition  of  a small 
piece  of  vanilla  bean  to  the  milk  before  fermentation.  This  piepaia- 
tion  is  suited  to  the  treatment  of  convalescence  and  chronic  diseases 

rather  than  of  acute  febrile  illness. 

Milk  may  be  used  as  the  basis  of  a number  of  farinaceous  or  starchy 
liquids.  It  must  be  remembered  that  these  starchy  compounds  are 
more  or  less  difficult  of  digestion,  and  during  the  progress  of  an  acute, 
severe  febrile  illness  they  must  be  employed  with  the  greatest  caution. 
In  convalescence  and  in  chronic  invalidism,  however,  they  are  often 
very  serviceable.  In  making  these  preparations  it  is  essential  that 
they  be  closely  watched  and  stirred,  to  prevent  burning,  unless  they  be 
cooked  over  hot  water. 

Oatmeal  Porridge  may  be  made  by  stirring  two  ounces  (halt 
a cupful)  of  crushed  oatmeal  into  a pint  of  milk,  previously  warmed, 
and  afterwards  cooking  twenty  to  thirty  minutes,  adding  salt  to  the 

Baked  Flour  Porridge— A very  excellent  porridge,  of  easy  diges- 
tion, and  especially  valuable  when  there  is  a tendency  to  looseness  of  the 
bowels,  can  be  made  by  the  following  recipe.  Take  one  pint  of  flour 
and  pack  it  tightly  in  a small  muslin  bag,  throw  it  into  boiling  water 
and  boil  for  five  or  six  hours,  cut  off  the  outer  sodden  portion,  grate 
the  hard  core  fine,  and  stir  into  boiling  milk  to  the  desired  thickness. 

Arrow-Boot  Porridge— This  may  be  prepared  in  the  following 
manner.  Stir  two  teaspoonfuls  of  arrow-root  in  half  a teacupful  of  cold 
milk  until  a perfectly  smooth  mixture  is  made;  have  on  the  file  a pint 
of  milk,  and,  while  this  is  boiling,  add  the  arrow-root  little  by  little, 
stirring  constantly  until  cooked, -fie,  from  one  to  two  minutes  after 
the  last  is  poured  in  ; add  sugar,  nutmeg,  and  wine  according  to  t 
or  the  exigencies  of  the  case.  When  milk  is  not  to  be  had,  or  a very 

low  diet  is  required,  water  may  be  substituted.  . 

The  secret  of  properly-prepared  arrow-root  is  in  having  the  first 

mixture  with  milk  absolutely  smooth  and  free  from  lumps. 
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Chocolate  Porridge. — A gruel  which  will  be  found  very  palatable  to 
many  persons,  and  may  be  substituted  for  simple  arrow-root,  can  be  made 
by  the  following  recipe.  Mix  together  one-quarter  pound  of  best  choco- 
late grated,  one-half  pound  of  rice  flour,  two  ounces  of  arrow-root,  and 
one-quarter  pound  of  loaf-sugar  grated.  Add  a tablespoonful  of  this 
mixture  to  a pint  of  hot  milk,  and  let  it  boil  five  minutes.  Then  re- 
move the  preparation  from  the  stove  and  serve  it  hot.  It  should  have 
the  consistency  of  gruel. 

Tomato  Porridge. — A very  excellent  porridge  or  puree,  highly  nu- 
tritious and  useful  during  convalescence,  can  be  made  by  the  following 
recipe.  Take  one  quart  of  canned  tomatoes,  bring  to  a boil,  strain 
while  hot  through  a hair  sieve ; bring  a quart  of  milk  to  a boil,  add 
sufficient  flour  to  make  a thick  paste,  stir  in,  and  continue  to  boil  until 
the  flour  is  cooked  (about  twenty  minutes).  Stir  the  strained  tomatoes 
gradually,  a little  at  a time,  into  the  boiling  milk.  Cook  five  or  ten 
minutes ; season  to  taste. 

Sago  Porridge  is  of  the  consistency  of  a jelly  rather  than  of  a por. 
ridge.  In  preparing  it,  wash  the  sago  well  in  cold  water,  put  a small 
teacupful  of  it  to  soak  in  half  a pint  of  water  over-night,  and  in  the 
morning  put  this  mixture  into  one  pint  of  hot  water ; squeeze  into  it 
the  juice  out  of  a thinly-pared  lemon,  and  allow  to  simmer  slowly  for 
twenty  minutes ; then  sweeten,  add  wine  according  to  taste  or  the 
exigencies  of  the  case,  and  pour  into  moulds  to  cool. 

Tapioca  Porridge  is  very  elegant,  but,  like  sago  porridge,  requires 
considerable  time  for  preparation.  It  may  be  made  in  the  following 
manner.  Soak  two  tablespoonfuls  of  very  clean  tapioca  in  two  teacup- 
fuls of  cold  water  over-night ; in  the  morning  add  a little  salt  and  one 
pint  of  milk,  or  water  if  milk  is  not  allowed ; simmer  it  until  quite 
soft;  stir  well  while  cooling;  when  done,  pour  into  a bowl,  and  add 
sugar,  wine,  and  nutmeg,  according  to  taste  or  the  exigencies  of  the 
case. 

Artificially  digested  Foods.— In  low  fevers  the  powers  of  the 
alimentary  canal  are  certainly  much  impaired,  and  foods  which  have 
undergone  more  or  less  complete  artificial  digestion  outside  of  the  body 
are  very  useful. 

In  all  cases  in  which  the  typhoid  symptoms  are  severe,  milk 
should  constitute  the  chief  reliance,  and  should  be  partially  digested 
before  administration.  When  the  disease  is  prolonged,  and  especially 
when  the  mental  condition  is  clear,  the  patient  frequently  tires  of 
milk.  Under  these  circumstances  various  liquid  foods  prepared  by 
the  partial  digestion  of  solids  are  of  great  importance.  Artificially 
digested  foods  are  also  of  value  during  convalescence,  and  their  em- 
ployment constitutes  a very  important  part  of  the  treatment  of  gastric 
and  intestinal  catarrhs.  Most  peptones  have  a distinctly  bitter  taste, 
which  may  be  very  objectionable  in  individual  cases.  This  taste  can 
e pai  tially  overcome  by  the  addition  of  flavoring  substances  or  ex- 
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tracts,  and  often  may  be  altogether  avoided  by  arresting  the  process 
of  artificial  digestion  before  completion. 

At  first  thought  pepsin  would  appear  to  be  the  most  available 
ferment  for  the  preparation  of  peptones;  but  practical  experience 
has  led  to  reliance  upon  pancreatin.  Pancreatin,  pancreatic  extracts, 
and  pancreatic  liquors  are  now  found  abundantly  in  commerce.  The 
superiority  of  the  secretion  of  the  pancreatic  gland  as  a practical  fer- 
ment is  connected  with  the  fact  that  it  contains  two  distinct  classes  of 
digestive  principles,  namely,  pancreatic  diastase,  which  dissolves  starch, 
and  trypsin,  which  acts  upon  albuminous  principles.  It  is  of  great 
importance  to  be  able  to  determine  readily  the  value  of  any  prepara- 
tion of  pancreatin.  The  test  devised  by  Dr.  Wm.  Roberts  ( Digestive 
Ferments , London,  1881)  appears  to  be  very  practical.  If  pancreatin 
be  added  to  fresh  milk  without  an  alkali,  in  the  course  of  a few  minutes 
the  liquid  acquires  the  property  of  curdling  abundantly  upon  boiling ; 
and  Dr.  Roberts  estimates  the  value  of  a pancreatin  by  the  number  of 
cubic  centimetres  of  milk  which  are  transformed  by  one  cubic  centi- 
metre of  the  sample  at  a temperature  of  40°  C.  to  the  curdlmg-point 
in  five  minutes.  The  liquor  pancreaticus  used  by  Dr.  Roberts  had  a 
power  oscillating  between  fifty  and  seventy.  A test  which  may  be 
substituted  for  that  of  Dr.  Roberts,  and  which  is  especially  applicable 
to  the  ordinary  pancreatic  extracts  or  so-called  pancreatin  is  base 
upon  the  peptonizing  power  of  the  powder.  Five  grams  of  it  added 
to  twenty  grains  of  the  bicarbonate  of  sodium  should  so  altei  the 
easeine  contained  in  one  pint  of  milk  in  an  hour  at  a temperature 
of  115°  F.  that  no  coagulation  will  occur  upon  the  addition  of  mtnc 

^Peptonized  milk  is  made  by  diluting  a pint  of  milk  with  a quarter  ot 
a pint  of  water,  heating  to  about  140°  F„  adding  two  teaspoonfuls  of 
liquor  pancreaticus  (Roberts’s)  with  twenty  grains  of  1 blcarkonate f S°, 
dium  digesting  in  a warm  place  for  an  hour  to  an  hour  and  a half,  and 
raising  momentarily  to  the  boiling-point ; at  the  temperature  of  the  sic- 
room  65°  F,  the  digestion  wifi  usually  require  about  three  hours.  Oi 
milk  may  be  peptonized  by  dissolving  five  grains  of  pancreatin  wit  i 
bicarbonate  of  sodium  in  an  ounce  » -nn  « er 
addin-  to  a pint  of  milk,  and  keeping  at  a temperature  of  110  for  one 
hour  ° Very  many  persons  object  to  the  bitter  taste  o t le  oroug 
digested  milk  so  that  in  practice  the  best  results  are  often  obtained  by 
allowing  the  peptonizing  process  to  be  only  partially  completed,  an 

fzx  -iik  V * been  actcd  upon  by  the  f s 

than  twenty  to  thirty  minutes.  , i vu]j 

Pevtonized  milk  gruel  is  made  by  first  preparing  * S 
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of  pancreatic  extract,  digesting  in  a warm  place  for  two  hours,  boiling 
the  mixture  momentarily,  and  straining. 

Peptonized  beef  tea  is  prepared  by  simmering  half  a pound  of  minced 
beef  for  two  hours  in  a pint  of  water  containing  twenty  grains  of 
bicarbonate  of  sodium,  allowing  to  cool  to  about  100°  F.,  digesting  at 
this  temperature  with  a tablespoonful  of  liquor  pancreaticus  or  ten 
gi  ains  of  pancreatic  extract  for  three  hours,  decanting,  and  momentarily 
boiling.  This  beef  tea  is  said  to  be  about  equivalent  to  milk  in  nutritive 
value,  containing  4.5  per  cent,  of  organic  solids,  three-fourths  of  which 
is  peptone. 


Peptonized  oysters , a very  palatable  and  extremely  nutritious  dish, 
is  made  by  mincing  six  large  or  twelve  small  oysters,  and  adding  to 
them,  in  their  own  liquor,  five  grains  of  pancreatic  extract  with  twenty 
grains  of  bicarbonate  of  sodium.  The  mixture  is  then  to  be  brought 
to  100  F.,  and  maintained,  with  occasional  stirring,  at  that  tempera- 
ture for  thirty  minutes,  when  one  pint  of  milk  is  to  be  added  and  the 
temperature  steadily  kept  up  for  ten  to  twenty  minutes.  Finally  the 
mass  is  to  be  brought  to  the  boiling-point,  strained,  and  served.  Gela- 
tin may  be  added,  and  the  mixture  served  cold  as  a jelly.  Cooked 
tomato,  onion,  celery,  or  other  flavoring  suited  to  the  individual  taste 
of  the  patient  may  be  added  at  the  beginning  of  the  artificial  digestion. 

ancreatized  Milk  Toast— Ordinary  milk  toast,  in  which  there 
is  an  abundance  of  milk,  when  digested  for  thirty  to  fifty  minutes 
with  pancreatm  and  bicarbonate  of  sodium  becomes  an  almost  homo- 
geneous pulpy  mass,  which,  when  the  crusts  have  been  removed  is 
usually  readily  retained  by  the  irritable  stomach.  In  extreme  cases 

JeTirwvT^  a“taf“U8'y  b<!  S‘rained  8nd  tie  iuid  Portion  alone 
used,  in  which  the  partially  peptonized  solution  of  caseine  of  the  milk 

is  reinforced  by  the  actually  digested  gluten  and  starch  of  the  bread 

SX  T : rry  ,mtle  “ Plain’  oponge-cake  may  be 
mdarly  digested,  and  occasionally  forms  a desirable  change. 

.ectai  ALiMENTAno»._In  severe  gastritis  and  in  gastric  ulcer  it  is 

ometimes  necessary  to  enforce  a temporary  or  even  ! somewhat  ™ 

longed  abstinence  from  food.  In  diphtheritic  paralysis  of  the  throat 

g t fo  d irTher  °f  f TlAagUS'  “ “ay  be  “Im»st  -Possible  to’ 

when  . b St0mach’  and  ,n  VM'ious  cases  the  food  is  vomited 

the  re2m  bier*64  ^ “y  °f  ^ o-umstances  feel”  by 
reason  f nr  ^ ^ matter  of  the  utmost  importance.  There  is  no 

digestive  rnowernLthat  ^ reCtal  0r  even  the  colonic  secretions  have 
cordinc  toLanH  • S0rptl0n  Soes  on  slowly  from  the  rectum,  but,  ac- 
sonf  ifjecitmlb617  fr°m  *h6  oolon  «■>*  For  these  rc„. 

should  a,TZ  Z ' Ted  ,f0r  the  Porposc  of  nourishing  the  patient 
food.  Dr  w 0 jOotPOtcd  of  bland,  thoroughly  digested,  concentrated 

foodprfpamio^vh  heb  ^ Med-’  WW)  — • 

to  be  capable  of  yielding  to  the  E’'  'T  expei',m6nts  "poll  dogs 
y aing  to  the  blood  nutritive  material,  and  by  which 


gg  feeding  of  the  sick. 

he  has  maintained  life  for  four  weeks  in  a patient  poisoned  by  jdine, 
whose  stomach  rejected  all  food.  The  method  is  as  follows.  The  pan- 
71  of  swine  or  ittle  is  carefully  cleaned  of  fat,  and  50  to  100  gramm 
thereof  cut  into  very  small  pieces.  In  like  manner  150  to  300  y ammes 
of  beef  are  prepared.  Both  substances  are  then  put  into  a dish  with 
about  50  to  150  cc.  of  lukewarm  water,  and  stirred  into  a thick  pas  e 
and  dl-  in  a clyster-pipe  with  wide  opening  In  many  cas- fro»26 
to  50  grammes  of  fat  may  be  added  to  the  mixture,  also  at  times  some 
starch  “ hour  before  using  this  clyster,  one  of  pure  water  should  be 
administered,  to  clean  out  the  intestines.  In  very  ™eathm  *££ 
is  some  trouble  in  obtaining  and  keeping  sweet  the  pancreas..  I 
difficulty  may  be  avoided  by  making  a glycerin  extract,  which  is  sai 
to  be  quite  equal  in  digestive  power  to  the  fresh  pancreas,  and  wd 

iigiiei 

^ hydroch,orio  f 4 

r^hdfy  diseslvSe  not  only  ^ ££ 

preparation  might  be  substituted  for  Leube,  h*  ^ 

would  be  acid,  it  woul  pr  . Y ' v..,  ,y  preparations  made 

The  solutions  of  Leube  can  very  w U be  ^sttuted  by  P > P ^ Ae 

with  commercial  pancreatic  extracts  As  milt  andeg^s  and 

food  neeessaiy  for  the  sustenance  of  l,f^and«e  m ^ 

readily  digested  than  is  mea  , a ^ ^ & pint  of  millt  with  two 

thoroughly  before  injection.  .1  jniection  When  stimulants  are 

or  three  eggs  maybe  employed  at  «teh  mject.on • ^ ^ eoch 

required,  half  an  ounce  to  an  oun  , u,d  be  apt  to  irritate 

injection:  larger  quantities  of  akohol^  » ^ be  add6d  after di- 

the  mucous  membrane.  1 before  administration.  A practice 

gestion  has  taken  place,  anc  j . the  frequent  refusal 

difficulty  in  sustaining  life  by  rectaW  J ^ ^ ^ bo9t  possible 

of  the  intestine  to  retain  them.  and  rectum 

results,  certain  precautions  are  "S  adndnistrttiou  of  the  injec- 
should  always  be  free  from  fmces  ^ te  rat0I6  0f  the  body, 

SwnTine  see 

s rr  is— r:—  — - 
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forty  drops  of  laudanum  should  be  added  to  each  injection.  Very  rarely 
is  it  wise  to  repeat  the  injections  oftener  than  twice  in  the  twenty-four 
hours ; and  once  in  eight  hours  is  the  extreme  limit. 

METALLO  -THERAPY. 

In  1849,  Dr.  Burk  discovered  that  in  hysterical  anaesthesia  it  was 
possible,  by  the  application  of  metals  to  the  surface  of  the  body,  to 
recall  sensibility,  and  in  1851  he  presented  an  inaugural  thesis  upon 
the  subject  to  the  Faculty  of  Paris.  It  was  not,  however,  until  1876 
that  he  succeeded  in  attracting  the  general  professional  attention  of 
Fiance  to  the  matter.  In  that  year,  in  answer  to  his  importunities, 
the  Societe  de  Biologie  of  Paris  appointed  a commission  to  examine 
into  the  accuracy  of  his  alleged  facts.  The  report  of  this  commission 
(Paris,  1879)  confirmed  the  statements  of  Dr.  Burk,  and  also  ex- 
tended our  knowledge  of  the  subject.  It  was  found  that  different  indi- 
viduals have  different  relations  with  metallic  substances,  some  cases 
being  affected  by  zinc,  others  by  iron,  others  by  gold,  copper,  etc.  In 
exceptional  instances  the  hysterical  person  has  relations  with  two  or 
even  more  metals.  When  a small  disk  of  the  appropriate  metal  is  bound 
over  the  anaesthetic  surface  of  an  hysterical  subject,  after  from  ten  to 
twenty  minutes  a sensation  of  warmth  is  developed  beneath  the  disk, 
and  a distinct  reddish  color  appears.  At  this  time  the  prick  of  a needle 
is  distinctly  felt,  even  painfully  so,  not  only  at  the  spot  over  which  the 
plate  has  been  applied,  but  also  in  a more  or  less  extended  zone  around 
k In  some  cases  the  sensibility  returns  only  in  the  immediate  vicinity 
of  the (application;  in  others  the  whole  arm  or,  more  rarely,  the  whole 
side  of  the  body  becomes  sensitive.  With  the  return  of  sensitiveness 
. 610  a dlsaPPearance  of  the  ischaemia,  and  if  motor  palsy  has  ex- 
isted there  is  also  an  increase  of  the  motor  power  as  measured  by  the 
c ynamometer.  In  most  cases  of  hysterical  anaesthesia  there  is  a distinct 
coldness  of  the  surface,  or,  indeed,  of  the  whole  arm,  and  with  the  dis- 
appearance of  the  palsy  of  sensation  and  of  motion  there  is  an  increase 

11  ?ua’  “ a °ase  0f  riSht-sidecl  hysterical  anaesthesia 

and  amyosthenia  the  thermometer  held  in  the  right  hand  stood  at  36° 

W"  C.  (Dr.  Dumoutpallier,  La  Mitalloscopie,  Paris, 

left  hsb  aftT  ?e  aPPhcation  of  the  metal  the  temperature  of  the 

InttleT  .gr?  tbea“a  °f  th<>  riSht-  Ia  many  instances  not 
only  ts  the  sensibility  of  the  skin  restored,  but  at  the  same  time  the 

special  senses  gradually  become  nearly  normal ; although  in  other  cases  it 

ho^n  rdW ‘hfr  th°  SI’6CW  ^ 

Who  l neighborhood  of  the  orbit  or  in  the  temporal  region 

or  ? r<S,ieT6d’  WU6  i3  ',8Ually  the  *•*  cohr  to  return, 

green  and  athT  • i ' ,°?ti  m™Ite8  after  this,  yellow  is  perceived,  then 

As  seems  to  I ''l"  '1  'Dr'  Ai?re, Ia  Metalloscopie,  Paris,  1870,  p.  23). 

di  app  “1  ee  oTk  “ *£  di.80<ma'ed  by  a‘  tta  time  if  the 

sappeaianee  of  the  amesthesia  under  the  influence  of  the  metal  the 
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loss  of  sensibility  appears  in  a corresponding  position  upon  the  unpara- 
lyzed side,  and  is  accompanied  by  a fall  of  the  local  temperature.  In 
a few  cases  severe  pains  have  developed  during  the  application  of  the 
metals.  According  to  the  experience  of  the  French  commission,  which 
seems  to  be  identical  with  that  of  subsequent  observers,  the  effect  of 
the  application  is  usually  in  hysteria  at  first  temporary,  and  lasts  from 
a few  minutes  to  some  hours. 

Dr.  Burk,  in  his  communication  to  the  Societe  de  Biologie,  stated  that 
if  the  metal  which  had  been  found  temporarily  to  affect  sensation  in  a 
person  suffering  from  hysterical  anaesthesia  were  given  to  such  patient 
in  continuous  doses,  all  symptoms  of  hysteria  would,  after  a time,  per- 
manently disappear.  The  commission  confirmed,  in  a measure,  this 
statement : in  sundry  cases  they  found  under  such  administration  that 
menstruation  became  regular,  digestion  improved,  and  the  muscular 
force  and  sensibility  returned.  They  further,  however,  made  the  extraor- 
dinary discovery  that  if  a piece  of  the  metal  were  bound  down  on  the 
skin  of  the  person  who  had  recovered,  a return  both  of  anaesthesia  and 
of  motor  palsy  took  place  in  from  twenty  to  forty  minutes. 

It  having  been  suggested  that  the  metal  upon  the  skin  acts  by  in 
duction  of  the  feeble  galvanic  currents,  the  French  commission  found 
that  the  application  of  most  metals  to  the  surface  of  the  human  body 
gives  rise  to  an  electric  current  sufficiently  powerful  to  be  measured, 
that  these  currents  vary  in  power  with  different  metals,  and  that  elec 
trical  currents  of  power  equal  to  that  of  those  produced  by  the  appro- 
priate metals  applied  to  the  anaesthetic  surface  brought  about  a return 
of  sensibility.  The  observations  of  M.  Buys  showed  that  the  applica 
tion  of  the  appropriate  metals  was  also  able  to  reduce  hysterical  hyper 

gesthesia  to  the  normal. 

That  the  phenomena  of  the  so-called  metallo-therapy,  as  1 iave 
summarized  them,  may  frequently  be  obtained,  in  more  or  less  com- 
pleteness, is  shown  by  the  confirmation  of  the  report  of  the  Frenc 
commission  not  only  by  a number  of  French  observers  but  also  m 
England  by  Dr.  A.  Hughes  Bennett  {Brain,  vol.  1. part  3 , hut  Me. 
Journ  Hov  25,  1878),  in  Italy  by  Buccola  and  Sepilli  (■ Lond . Med. 
Zrl  l oTix.),  and  in  Germany  by  Dr.  F.  Gratz  (IW*)  and  various 
other  observers.  It  is,  however,  certain  that,  at  least  in  tin,  count  y 
they  are  exceptional.  In  an  elaborate  series  of  observations  made  m 
the  wards  of  the  Philadelphia  Hospital  by  my  colleague  Di.  C.  K.  M , 
the  transfer  of  sensibility  was  obtained  in  only  a very  few  cases,  wM 
Dr  S Weir  Mitchell  affirms,  as  the  result  of  his  great  experience,  t * 
neither  he  nor  any  of  his  assistants  have  ever  been  able  to  brmg  abou 
anesthesia  of  the  sound  side,  although  they  have  very  frequently  ob- 
tained temporary  returns  of  sensibility  by  the  application  of  vano 
substances  especially  by  mustard  plasters,  and  even  more  pronounced  y 
by”g  the  eki/with  rhigoleue.  It  was  at  fart  behoved  ‘bat  he 
production  of  sensibility  by  assthesiogenetio  agents  .s  proof 
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hysterical  nature  of  an  anaesthesia ; but  in  the  course  of  his  early 
observations  upon  the  subject,  M.  Charcot  found  that  even  in  organic 
hemianaesthesia  the  application  of  the  plates  of  metal  was  followed  in 
twenty  or  thirty  minutes  by  a return  of  the  normal  sensibility  and  of 
the  special  senses.  These  observations  have  been  confirmed  by  several 
French  observers. 

It  is  also  asserted  that  if  powerful  magnets  be  used  instead  of  metal 
plates,  in  cases  of  hysterical  or  organic  hemianesthesia  with  contrac- 
tures and  motor  palsy,  there  will  be  relief  not  only  of  the  paralysis  of 
sensibility,  but  also  of  the  disturbances  of  motility.  Thus,  M.  Laboul- 
bene  reports  a case  ( Gazette  des  Hopitaux)  of  a man,  sixty-seven  years 
of  age,  suffering  from  organic  left  hemiplegia  and  complete  hemianes- 
thesia, in  whom  the  application  of  a strong  magnet  was  followed  by 
the  reappearance,  first  in  the  arm  and  afterwards  in  the  leg,  of  the 
normal  sensibility,  and  by  marked  increase  of  the  motor  power  in  the 
hand  as  tested  by  the  dynamometer.  It  is,  however,  to  be  noted  that, 
so  far  as  my  examinations  of  the  records  go,  there  has  not  as  yet  been 
reported  a case  of  organic  hemiansestkesia  in  which  any  transfer  of 
anesthesia  has  been  noted. 

The  explanation  of  the  facts  of  metallo-therapy  is  a matter  of  diffl- 
culty,  and  no  theory  has  as  yet  been  offered  which  is  satisfactory. 
That  the  phenomena  are  not  the  result  of  the  action  of  a feeble  elec- 
tric current  upon  the  peripheral  neiwes  seems  to  be  shown  by  their 
having  been  produced  by  metals,  such  as  platinum,  which  are  practi- 
cally non-oxidizable,  and  by  absolutely  inert  substances,  such  as  disks 
of  wood,  and  even,  as  in  the  case  reported  by  Bennett  ( loe . cit),  by  the 
application  of  a handkerchief.  The  theory  adopted  by  most  English 
writers,  that  they  are  the  result  of  expectant  attention, — i.e.,  that  they 
are  the  result  of  the  patient’s  believing  that  the  phenomena  are  about 
to  happen,— is  asserted  to  be  disproved  by  the  fact  that  in  many  cases 
the  patient  did  not  know  what  was  to  happen.  The  so-called  molecu- 
lar theory,  which  teaches  that  there  is  some  mysterious  molecular  in- 
fluence produced  by  the  applied  plate  on  the  peripheral  nerve  filaments, 
amounts  to  nothing  more  than  words. 


CHAPTER  II. 

THE  TREATMENT  OP  SYSTEMIC  STATES. 


EXHAUSTION  AND  NEURASTHENIC  CONDITIONS. 

Depression  is  a condition  of  temporarily  lowered  vital  activity 
produced  by  the  presence  of  some  poison  in  the  system  Exhaustion 
is  a condition  of  absolute  lack  of  power  in  which  the  functional  ac- 
tivity is  repressed  not  by  a depressing  substance,  but  by  the  mab  y 
of  the  affected  part.  In  practice  it  is  essential  to  distinguish  between 
these  two  states.  The  one  requires  treatment  by  stimulants,  while  th 
other  is  often,  although  temporarily  relieved,  permanent  y aggrava  er 
bv  the  use  of  stimulants.  Exhaustion,  especially  of  the  nervous  sy>- 
tL  is  frequently  spoken  of  as  a disease,  under  tie  name  of  neuras- 
thenia. It  ta  not  a disease,  however,  hut  a condition,  wh.ch  may  be  the 
result  of  overstrain  or  overwork  or  of  some  chronic  disease.  It  s 
essential  that  in  every  ease  of  alleged  neurasthenia  very  careful  ex- 
amination should  he  made  to  detect  the  presence  of  organic i kidney -d  »- 
ease  chronic  diarrhoea,  or  other  possible  cause  of  the  exhaustion.  T 
amount  of  work  necessary  to  produce  neurasthenic  exhaustion  de 
rndTnt  upln  the  original  amount  of  power  in  the  organism.  In 
persons  born  of  neurotic  feeble  parentage  or  of  e^“0^y 

well  as  to  the  other  apparatus  of  the  body.  A " 

te„ds  towards  «ng  int^a  f;l"wk-lvn,  sTerma- 
palsy  may  & ^ purely  to  local  exhaustion  of  the  implicated 

torrhcea,  uucpecked  very  generally  develops  into  general  neu- 

nerve-centres  if  unc  ^ebral  exhaustion  following  excessive 

rasthenia.  The  same  is  tru  bft  relieved  only  by  recuperation, 

mental  work.  The  exhaustion  is  to  ^ relieved  omy  Qf 

and  recuperation  is  to  be  obtained  on  y y - aracter  of  the  ex- 

food The  nature  of  the  rest  depends  upon  the  cha 

haustion.  In  cases  of  pure  cerebral  e— n - 

untouched  and  the  physical  powers  not  much >mp f - • j, 

^"mu^CCmb^  - - 

“l^h  isoMon  may  be  obtained,  if  the  bodily  powers 
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remain  good,  by  travel  in  the  wilderness,  or  on  the  ocean,  or  in  other 
positions  where  intercourse  with  the  world  is  impossible.  In  cases  of 
extreme  neurasthenia  or  nervous  exhaustion  the  so-called  rest-cure  is  a 
method  of  treatment  of  great  value.  It  is  essential  for  its  successful 
employment  that  it  be  modified  to  suit  the  needs  of  the  individual  case : 
if  employed  as  a set  mould  into  which  every  case  is  to  be  forced,  it  will 
frequently  do  harm.  Often  the  best  results  are  achieved  by  associating 
certain  features  of  the  rest-cure  with  out-door  exercise,  such  as  walking 
or  carriage-riding. 

The  principles  of  the  rest-cure  are  absolute  rest,  forced  feeding,  and 
passive  exercise.  Absolute  rest  is  often  prescribed  by  the  physician 
without  being  sufficiently  definite  and  insisted  upon.  When  it  is  de- 
sired to  apply  it  most  strictly,  it  should  be  clearly  explained  that  the 
patient  is  not  to  be  allowed  to  get  out  of  bed  even  to  pass  urine  or 
fteces,  nor  to  feed  himself  or  herself,  nor  perform  any  act  of  the  toilet 
whatsoever.  The  rest  also  must  be  for  the  mind  as  well  as  for  the 
body,  and  it  is  essential  that  the  patient  be  isolated.  In  obstinate, 
severe  cases  of  neurasthenia  complete  and  absolute  isolation  is  a sine 
qua  non,  and  especially  when  there  is  a decidedly  hysterical  element  is 
it  necessary  to  separate  the  patient  entirely  from  her  friends.  Under 
these  circumstances  there  must  be  a well-trained  nurse  who  is  person- 
ally  agreeable  to  the  patient.  The  confinement  would  be  very  irksome 
to  any  except  the  most  exhausted  patient  were  it  not  for  the  daily  visit 
of  those  engaged  in  the  treatment.  To  provide  further  against  ennui,  the 
nurse  should  be  a good  reader,  so  that  under  the  definite  instructions  of 
the  physician  she  can  occupy  a certain  portion  of  the  time  in  reading  to 
the  patient. 

In  order  to  maintain  the  functions  of  the  skin,  the  patient  should  be 
well  sponged  with  hot  water  in  bed  every  morning  after  breakfast.  A 
strong  solution  of  salt,  or,  better,  sea-brine,  is  to  be  preferred  to  simple 
water,  and  frequently  it  may  be  followed  by  the  use  of  alcohol.  In 
very  feeble  cases  the  alcohol  may  be  employed  alone.  I have  seen 
very  good  effects  from  momentarily  rubbing  each  portion  of  the  skin 
with  ice  just  after  bathing.  When  rubbing  with  ice  is  practised,  the 
bath  should  be  hot. 

In  giving  the  bath  the  patient  should  be  stripped,  and  lie  between 
blankets,  so  that  exposure  of  the  whole  body  is  avoided  while  each  part 
is  thoroughly  washed.  Uo  exertion  on  the  part  of  the  patient  should  be 
alloAved.  Women  should  not  be  permitted  to  arrange  their  own  hair. 

The  question  of  feeding  is  one  of  great  importance,  and  requires  the 
utmost  care  and  attention  from  the  physician.  The  end  to  be  attained 
is  to  feed  the  patient  as  much  as  can  be  digested,  but  not  to  overfeed 
and  derange  the  digestion.  Food  should  be  given  at  intervals  of  two  or 
three  hours,  and  must  be  both  light  and  nutritious.  It  should,  at  least 
at  first,  consist  largely  of  milk,  except  in  those  rare  cases  in  which  that 
fluid  does  really  disagree  with  the  stomach  and  is  not  moi’ely  thought 
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to  do  so.  The  milk  should  be  skimmed  or  given  in  the  form  of  koumiss. 
Beef  juice  and  other  concentrated  meat  essences  are  valuable  as  stimu- 
lants, and  may  be  used  especially  as  the  basis  of  soups.  Various  farina- 
ceous articles  of  food  may  be  added  to  them : if  an  egg  be  broken  into 
the  concentrated  bouillon  or  beef  essence  just  as  it  ceases  boiling,  a nu- 
tritious and  to  many  persons  palatable  dish  is  obtained.  When  consti- 
pation exists,  oatmeal  porridge,  Graham  bread,  and  fresh  or  dried  fruits 
may  be  allowed  if  readily  digested  by  the  patient.  In  order  to  give 
an  idea  of  a general  plan  of  the  dietary,  the  following  schedule  of  the 
daily  life  is  given.  It  must  be  altered  from  day  to  day,  so  as  not  to 
weary  the  patient  by  its  monotony.  Such  a schedule  should  always  be 
put  in  the  hands  of  the  nurse,  who  should  be  required  to  follow  it 
strictly.  Success  will  in  a great  measure  depend  upon  the  practical 
skill  and  tact  of  the  physician  in  his  adaptation  of  the  diet  to  the  indi- 
vidual requirements  of  the  case : 

8 a.m.  Bolls  or  toast ; cocoa  or  weak  coffee,  or  roasted  wheat  coffee ; 
beefsteak,  tenderloin,  or  mutton-chop. 

9 a.m.  Bathing. 

11  a.m.  Oatmeal  porridge,  with  milk,  or  else  a pint  of  koumiss. 

12  m.  Massage. 

2 p.m.  Dinner  : bouillon  with  or  without  egg ; beefsteak,  rice,  roast 
white  potatoes ; dessert  of  bread-pudding,  blanc-mange,  or  similar  fari- 
naceous articles  of  diet. 

4 p.m.  Electricity. 

5 p.m.  Milk  toast. 

9 p.m.  Half  a pint  of  skimmed  milk  or  koumiss. 

In  many  cases  the  patient  at  first  can  take  very  little  food,  and  it  is 
frequently  best  to  begin  the  treatment  with  an  entirely  liquid  diet, 
giving  milk  every  two  hours,  or  some  nutritious  soup,  with  milk  or 
plain  farinaceous  food,  and  only  after  a time  gradually  accustoming 
the  patient  to  solid  food.  Hot  rarely  a prolonged  treatment  by  the 
so-called  milk  diet  is  of  avail.  The  rest-cure  is,  indeed,  largely  based 
upon  a careful  regulation  of  the  food. 

Passive  exercise  is  to  be  obtained  by  the  use  of  electricity  and  mas- 
sage, the  object  being  to  get  the  effects  of  exercise  upon  the  nutrition 
and  circulation  without  the  expenditure  of  the  patients  neive-force. 
By  the  use  of  electricity  muscular  contractions  are  secured  that  simu- 
late those  which  are  voluntary,  and  more  or  less  thoroughly  replace 
them. 

The  faradic  current  is  alone  used.  It  is  applied  in  two  ways  : first, 
to  the  individual  muscles;  second,  to  the  whole  body.  The  seances 
should  be  daily,  the  operator  beginning  at  the  hand  or  the  foot,  and 
systematically  faradizing  each  muscle  of  the  extremities  and  the  trunk. 

The  slowly-interrupted  current  is  generally  preferable,  but  advan- 
tage is  sometimes  gained  by  varying  the  rapidity  of  the  interruptions. 
The  general  rule  is  to  select  that  current  which  produces  most  muscular 
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contraction  with  the  least  pain.  The  poles  should  be  applied  succes- 
sively to  the  motor  points  of  the  muscles,  so  as  to  contract  each  firmly 
and  thoroughly.  This  process  should  occupy  from  thirty  to  forty  min- 
utes. The  electrodes  are  then  to  be  replaced  by  large  sponges  well 
dampened  with  salt  water : one  of  these  should  be  put  at  the  nape  of 
the  neck,  and  the  others  against  the  soles  of  the  feet,  and  a rapidly- 
iuterrupted  current,  as  strong  as  the  patient  can  bear,  should  be  sent 
through  the  body  for  twenty  minutes  or  half  an  hour.  It  is  unneces- 
sary for  the  physician  to  remain  during  this  time.  In  some  cases  the 
electrical  programme  may  be  varied  so  as  to  get  a local  stimulant  action 
from  the  general  current.  Thus,  when  digestion  is  enfeebled  and  the 
bowels  ai’e  costive,  for  a portion  of  the  time  one  of  the  sponges  may 
be  placed  upon  the  epigastric  region.  In  women,  when  there  is  great 
abdominal  and  pelvic  relaxation,  one  pole  may  be  placed  high  up  in  the 
vagina.  I have  seen  old-standing  prolapsus  cured  in  this  way. 

The  principle  of  rest-cure  for  the  relief  of  exhaustion  has  a very 
wide  application.  Thus,  in  the  treatment  of  acute  diseases,  such  as 
typhoid  fever,  in  which  death  results  from  exhaustion,  it  is  of  the  ut- 
most importance  that  absolute  rest  be  prescribed  very  early.  Before 
the  diagnosis  can  be  certainly  established,  and  when  there  is  merely  a 
suspicion  of  typhoid  fever  developing,  the  patient  should  be  put  to  bed, 
and  should  not  be  allowed  to  get  out  for  any  purpose.  One  great 
object  of  nursing  is  the  saving  of  the  strength  of  the  patient  and  the 
prevention  of  exhaustion  by  disturbance.  Mere  uncleanliness,  a low 
voice  to  a deaf  patient,  a loud,  high-pitched  voice  to  one  whose  hear- 
ing is  acute,  failure  to  understand  quickly  the  whims  and  caprices  of 
a sick  man  or  woman,  are  tormenting  things,  which  may  take  away 
the  rest  and  even  destroy  the  life  of  a patient.  It  is  almost  equally 
essential  that  all  fussiness  be  avoided.  The  nurse  who  is  continually 
asking  the  patient  whether  he  will  have  this  or  that,  or  wants  this  or 
that,  or  is  shifting  the  blinds,  or  fixing  the  furniture,  or  moving  about 
unnecessarily,  may  not  only  be  disagreeable,  but  may  do  great  harm. 

In  applying  the  rest-cure  to  the  treatment  of  the  individual  case,  it 
must  be  remembered  that  the  system  is  based  npon  certain  principles, 
and  that  these  principles  are  frequently,  in  the  individual  case,  best 
carried  out  by  a modification  of  the  details  of  the  plan  which  I have 
given.  Not  rarely  advantage  is  obtained  by  daily  sending  the  patient 
out  carriage-riding,  or  even  from  taking  walking  exercise  once  a day. 
In  other  cases  the  rest-cure  may  be  very  advantageously  combined 
with  moie  protracted  out-door  life  and  exercise,  the  patient  being 
lequired  simply  to  pass  twelve,  fourteen,  or  sixteen  hours  out  of  the 
twenty-four  in  bed  and  the  rest  in  the  open  air.  It  is  impossible, 
wit  in  moderate  scope,  to  describe  all  the  modifications  of  the  method 
which  will  occur  to  the  skilful  physician. 

The  time  of  continuance  of  the  rest-cure  varies  greatly : even  in 
extieme  cases  the  patient  should  be  allowed  to  sit  up  at  the  end  of 
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six  or  at  most  eight  weeks,  and  in  many  instances  three  weeks  of  se- 
clusion is  all  that  is  absolutely  essential.  The  period  of  convalescence 
requires  care.  An  attempt  to  return  rapidly  to  the  performance  of 
household  duties  or  to  the  ordinary  labors  of  life  will  usually  dissipate  the 
acquired  strength,  and  for  the  gain  to  be  permanent  it  is  in  most  cases 
necessary  that  the  patient  be  sent  to  some  quiet  sea-shore,  mountain,  or 
country  resort,  in  order  by  out-door  life  and  gradually  increasing  exer- 
cise to  harden  into  permanent  form  the  flesh  and  strength  which  have 
been  laboriously  gathered. 


TREATMENT  OF  CORPULENCE. 

For  the  reduction  of  excessive  corpulence  a number  of  plans  of 
treatment  have  been  developed,  many  of  them  known  by  the  name 
of  the  inventor  or  of  the  first  patient.  Among  these  is  the  so-called 
Bantingism,  which  was  originated  by  Dr.  Harvey,  of  London,  for  the 
relief  of  a Mr.  Banting.  The  essential  feature  of  Bantingism  is  the 
withdrawal  of  carbohydrates  from  the  food  and  the  living  upon  more 
or  less  rigidly  nitrogenous  diet.  If  the  view  held  by  some  modern 
physiological  chemists  be  correct,  that  nitrogenous  food  is  in  part  so 
split  up  in  the  system  that  fat  is  formed  from  it,  it  is  plain  that  even 
by  an  exclusively  nitrogenous  diet  we  do  not  entirely  cut  off  the  sup- 
ply of  fat-material ; yet  experience  shows  that  in  the  great  majority 
of  cases  under  such  restriction  of  diet  the  fat  does  disappear,  and 
generally  with  great  rapidity.  The  practical  question  is,  however, 
whether  the  desired  end  is  best  obtained  by  such  rigid  diet ; and 
probably  few  practitioners  who  have  thoroughly  tried  the  plan  are 
entirely  satisfied  with  it.  It  has  been  accused  of  producing  Bright’s 
disease,  and  it  is  certain  that  the  excessive  use  of  nitrogenous  food 
does  throw  a strain  upon  the  renal  organs.  This  danger  is,  however, 
to  my  thinking,  too  remote  to  be  of  great  practical  importance,  except 
in  so  far  as  it  should  lead  the  physician  to  examine  occasionally  the 
urine  of  the  dieted  patient,  and,  if  albumen  should  appear,  to  change 

the  treatment.  ... 

More  valid  objections  are  the  chilliness  and  weakness  from  which 

patients  often  suffer  although  the  albuminous  food  is  allowed  in  large 
amount,  and  the  ever-increasing  repugnance  to  meats,  which  m some 
cases  becomes  almost  unconquerable.  This  chilliness  and  the  longing 
for  hydrocarbons  seem  to  be  based  upon  an  actual  need  of  the  system 
for  fresh  hydrocarbon,  and  Professor  Yoit  affirms  that  he  has  seen  dogs 
fed  upon  an  exclusively  albuminous  diet  perish  of  inanition.  More- 
over, in  some  cases  of  Bantingism  the  stomach  rebels  altogether  agams 
flesh-digestion,  and  severe  dyspeptic  symptoms  develop,  while,  if  t er 
be  any  tendency  whatever  to  gout,  arthritic  symptoms  rapidly  beco 
severe.  As  an  exclusive,  final  method  Bantingism  is  not  satisfactory. 

A dietetic  treatment  of  corpulence  which  has  been  muchpractise 
in  Germany  is  that  devised  by  Professor  Ebstein,  and  generally  known 
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as  the  Ebstein  method.  It  is  simply  a modification  of  the  plan  em- 
ployed by  Dr.  Harvey.  Three  meals  a day  are  allowed,  the  routine 
being  as  follows : 

Breakfast. — Two  hundred  and  fifty  grammes  of  tea  without  sugar 
or  milk ; fifty  grammes  of  white  bread,  with  plenty  of  butter. 

Lunch. — Fatty  soup,  made  from  a marrow-bone ; one  hundred  and 
twenty  to  one  hundred  and  eighty  grammes  of  flesh,  containing  much 
fat ; some  vegetables ; stewed  fruit  without  sugar ; two  or  three  glasses 
of  wine.  Later  in  the  afternoon,  one  cup  of  tea  without  milk  or  sugar. 

Evening. — One  cup  of  tea  without  milk  or  sugar,  thirty  grammes 
each  of  bread  and  butter,  one  egg,  or  a piece  of  fat  ham  or  fat  roast 
meat,  or  cheese,  and  fresh  fruit ; no  alcohol. 

As  the  result  of  living  upon  this  diet,  Ebstein,  who  was  his  own  first 
patient,  lost  in  the  course  of  the  year  eighteen  German  pounds.  He 
states  that  the  use  of  the  fat  produced  a sense  of  satiety,  and  stilled 
the  thirst  and  carbon-longing  which  are  often  so  severe  under  Bant- 
ingism.  The  originality  of  the  Ebstein  cure  seems  to  consist  in  the 
relief  of  the  hydrocarbon  appetite  by  fat.  It  is  largely  employed  in 
Germany,  and  has  even  been  tried  with  asserted  good  results  upon 
animals,  especially  upon  the  pug-dogs  of  the  German  dowagers.  It  is 
stated  that  Yogel,  in  Stuttgart,  reduced  a dog  five  hundred  and  eighty- 
five  grammes  in  a week  by  administering  weekly  three  pounds  of  oat- 
meal, and  at  first  one  hundred  grammes  of  fat,  afterwards  increased  to 
one  hundred  and  thirty  grammes. 

Another  method  of  treatment  of  obesity  which  has  given  rise  to 
much  discussion  originated  with  Professor  Oertel,  who  in  1875  was  in 
a condition  of  excessive  corpulence  in  which  great  shortness  of  breath, 
marked  failure  of  heart-power,  inability  of  exertion,  and  increasing 
dropsy  appeared  to  portend  death.  After  failure  of  treatment  by  the 
most  renowned  physicians  of  Munich,  Professor  Oertel  devised  the 
so-called  “ Oertelischen-Kur ,”  known  more  commonly,  perhaps,  as  the 
“ Scliweninger-Kur.  The  essential  features  of  this  plan  are  regulation  of 
the  diet,  almost  complete  abstention  from  water,  and  increasingly  violent 
exercise,  especially  as  obtained  by  systematic  mountain-climbing. 

Without  discussing  at  present  the  various  plans  for  the  treatment 
of  corpulence  which  have  been  devised,  it  is  sufficient  to  draw  from 
them  the  conclusion  that  the  rational  treatment  of  this  bodily  condition 
consists  in  the  regulation  of  the  diet  and  exercise,  and  that  it  is  possi- 
ble in  most  cases  by  such  regulation  to  bring  about  the  desired  result, 
unless  the  tendency  to  excessive  fat-production  is  an  inherited  constitu- 
tional peculiarity  so  strong  that  it  can  only  be  kept  in  check  and  cannot 
be  entirely  overcome. 

The  diet  problem  naturally  divides  itself  into  four  parts  for  study: 
ist,  the  quantity  of  food  to  be  allowed;  second,  the  relative  amount 
of  flesh,  starchy  hydrocarbons,  and  fats ; third,  the  amount  of  water  ; 
fourth,  the  amount  of  alcohol. 
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Of  these  sub-problems  the  last  is  so  easily  and  plainly  solved  that  it 
may  be  settled  at  once.  Alcohol  is  never  necessary  to  a well-fed,  healthy 
man.  It  is  a pure  hydrocarbon,  capable  of  saving  fat.  Its  excessive 
use,  especially  in  the  form  of  beer,  is  a common  cause  of  corpulence, 
and  theoretically  it  should  be  denied  entirely  to  corpulent  patients.  If, 
however,  previous  habits  have  been  such  that  its  use  cannot  be  stopped 
abruptly,  it  should  be  withdrawn  as  rapidly  as  possible.  It  should 
never  be  taken  in  the  form  of  malt  liquors,  but  in  that  of  a diluted 
spirit  or  of  light  wine.  In  cases  where  strenuous  exertion  is  to  be 
made,  a little  sour  wine  added  to  the  small  amount  of  drink  allowed 
the  patient  is  often  of  service  in  alleviating  thirst  and  in  stimulating 
the  heart. 

The  regulation  of  the  quantity  of  food  is  a matter  of  the  greatest 
importance,  and  should  be  attended  to  before  anything  else.  In  his 
Advice  to  Fat  People  (a  little  book  published  anonymously  in  England), 
a captain  of  a British  regiment  states  that  he  had  for  thirty-eight  years 
suffered  from  obesity,  having  been  at  birth  an  enormous  freak  of  nature, 
clearly  intended  for  twins.  At  eighteen  he  weighed  two  hundred  and 
fifty-two  pounds.  Banting  taught  that  quantity  may  be  fairly  left  to 
the  natural  appetite  provided  the  quality  be  strictly  regarded,  but  the 
captain  asserts  that  quantity  is  even  more  important  than  quality ; and, 
acting  upon  this,  in  ten  months  he  reduced  his  weight  one  hundred  and 
seventeen  pounds  and  his  girth  eighteen  inches  by  adhering  closely  to 
the  following  dietary : 

6 a.m.  One  pint  of  black  coffee  and  one  ounce  of  coarse  brown 
bread  or  biscuit. 

9 a.m.  Four  ounces  of  lean  meat,  three  ounces  of  brown  bread  or 
biscuit,  and  half  a pint  of  coffee. 

2pm  Six  ounces  of  lean  meat,  three  ounces  of  brown  bread  or  bis- 
cuit, six  ounces  of  green  vegetables,  and  half  a pint  of  any  fluid  except 
ale,  effervescing  wines,  or  aerated  water,  followed  by  half  a pint  of  coffee. 

6 p.m.  Half  a pint  of  coffee. 

At  supper  two  ounces  of  brown  bread  or  biscuit,  and  a couple  ot 
glasses  of  sherry  or  claret.  Fruit  ad  libitum,  liquorice  powder  pro  re  nata. 


The  average  amount  of  food  required  by  the  human  adult  is  gener- 
ally acknowledged  by  competent  authorities  to  be  about  as  fol  ows : 


Albuminous  materials. 

30  drachms. 


Fat. 

25  drachms. 


Starchy  hydrocarbons. 

92  drachms. 


The  analysis  of  the  ration  allowed  Mr.  Banting,  given  by  Dr.  Carl 
Zahn,  shows  that  he  took  daily— 


Albuminous  material. 

43  drachms. 


Fat. 

2 drachms. 


Starchy  hydrocarbons. 

5.25  drachms. 


while  the  Ebstein  ration  contains — 

Albuminous  material.  Fat- 

25.5  drachms.  21.25  drachms. 


Starchy  hydrocarbon*. 

11.75  grammes. 
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On  examining  the  Ebstein  ration  it  will  be  seen  that  it  furnishes  a 
much  smaller  amount  of  hydrocarbons  to  the  system  than  is  required 
for  its  support,  so  that  the  Ebstein  method  is  only  a mild  Bantingism. 
In  the  treatment  of  the  individual  case  of  excessive  corpulence  it  is 
essential  that  the  physician  study  the  individual  patient, — his  present, 
past,  lilies  and  dislikes,  constitutional  tendencies,  etc., — and  then  prepare 
a special  diet-list  in  accordance  with  the  results  of  this  study.  General 
directions  in  regard  to  the  amount  of  food  to  be  taken  are  not  usually 
sufficient  when  the  condition  of  corpulence  is  pi’onounced  or  obstinate. 
The  daily  ration  must  be  accurately  weighed.  Almost  always  it  will  be 
found  that  the  patient  has  been  eating  much  more  than  was  necessary. 
Care  should  be  exercised  in  immediately  reducing  the  amount  to  the 
lation  laid  down  as  the  average  one,  and  as  the  case  progresses  the 
standard  ration  can  be  departed  from  in  the  direction  of  increase  or 
diminution  according  to  the  individual  needs.  It  is  certain  that  some 
individuals  require  more  food  than  do  others  for  the  support  of  the 
system,  and  this,  independently  of  any  question  of  habits  of  activity 
or  of  weight.  The  too  rapid  reduction  of  the  weight  is  not  to  be 
desired.  The  aim  is  a moderate,  steady  reduction.  The  allowance  of 
food  should  be  increased  or  diminished  according  to  the  rapidity  of  the 
loss  of  weight,  which  should  be  ascertained  weekly  by  careful  weighing 
on  the  same  scales,  the  patient  being  dressed  in  the  same  clothing5 
The  ration  should  approximate  in  character  that  laid  down  by  Ebstein 
rather  than  that  of  Harvey.  Thus,  there  should  be  only  a moderate  re- 
duction of  the  fats  and  hydrocarbons  below  the  normal  amount,  and  only 
a moderate  increase  of  the  nitrogenous  food.  When  the  excess  of  fat 
m the  system  is  not  very  great  and  yields  readily,  it  may  not  be  neces- 
sary to  weigh  the  food,  and  the  partial  withdrawing  of  hydrocarbons 
may  be  sufficient.  As  a foundation  upon  which  the  physician  may 
arrange  his  bill  of  fare,  the  following  table,  originally  compiled  by 
T»i  Zahn,  is  appended.  It  gives  the  approximate  amount  of  food- 
material  in  various  common  articles  of  diet  in  parts  by  weight. 


Food. 

Water. 

Albumen. 

Fat. 

Hydro- 

carbons. 

Mean  of  ten  different  kinds  of  simple  soup 
Mean  of  ten  rich  souns  1 * 

Boiled  beef,  lean,  from  young  heifer 

“ fat,  “ “ “ ‘ ' 

B®ef  fro(®  steers  and  oxen,  boiled  . ...  . 
p ” “ “ “ roasted  . . . 

birds  ’ T'uding  beefsteak,  game, 

birds,  etc.,  reckoned  as  an  average 
veal,  roasted  . 6 ' • 

rncasseedyeal,  with  fat  and  milk  . 

Fat  roasted  pork  or  goose 

Smoked  ham  

Boiled  fish  

Shell-fish  

£res,\eoVaesntedlff0r0nt  ldn(l8°f  moat-foods 

91. 

83.2 

66.5 

49. 

56.8 

59. 

58. 

78. 

57. 

40. 

59.73 

74.20 
80.97 

44.20 
72.40 

1.1 

2.6 

28.4 

38. 

34.2 

38.2 

38.2 

15.3 

22.3 
34.6 

25.08 
22.10 

17.09 
8.70 
1.90 

1.5 

3.2 

1.3 
12.1 

7.5 

1.7 

2.7 
5.2 

10.4 

24.2 

8.11 

0.60 

0.34 

15. 

3.30 

5.7 

9.7 

0.4 

10.’ 

0.70 

28.9 

21.20 
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Food. 


Water. 


Potatoes,  as  salad 

“ boiled 

Salad,  green 

Vegetables  in  general,  average-"  .... 

White  bread 

Black  bread 

Dried  fruit  

Milk 

Cream 

Buttermilk 

Butter 

Cream  cheese  

Lard 

Sugar 

Vinegar 

One  egg,  estimated  not  by  percentage,  but 

bv  amount  in  average  egg 

Tea 

Coffee 

“ with  milk 

Chocolate  with  milk 


73. 

70. 

9-1.2 

62.2 

40.45 

31. 

1.18 

87.42 

65.51 

90.27 

14.49 

35.50 
0.70 
2.16 

94. 

8.253 

97.9 

94.7 

93.3 

89. 


Albumen. 


2.10 

1.80 

1.40 

6.40 
6.15 

11. 

13.31 

3.41 
3.61 
4.06 
0.71 

17.44 

0.26 

0.35 


1.43 

0.3 

0.18 

1.60 

3.7 


Fat. 

Hydro- 

carbons. 

3.20 

21.80 

3.10 

24. 

2. 

2.2 

1.40 

30. 

0.44 

51.12 

57. 

3.18 

81.08 

3.65 

4.81 

26.75 

3.52 

0.93 

3.73 

83.27 

0.58 

40.80 

5.21 

99.04 

96.32 

0.4 

1.353 

0.053 

0.6 

0.52 

1.4 

2.20 

1.6 

3.6 

3.8 

one.  The  chief 

The  question  of  the  water-allowance  is  a aeriuua  u^.  * 

hardship  of  the  dieting  is,  to  many  Americans  at  least,  the  twthdrawal 
of  the  water-supply,  and  the  patients  continually  ask  whether  water 
makes  fat.  So  far  as  our  present  chemical  knowledge  goes  wate 
not  make  fat.  Some  German  writers  have  asserted  that  water  by 
causing  an  increase  of  the  blood-volume,  delays  circulation  m tbe  smaU 

capillaries,  and  thereby  facilitates  the  change  of  food^ 

This  is  however,  a pure  theory,  resting  upon  no  estabhshed  tounda 
tion  and  probably  incorrect.  There  is,  in  truth,  no  sufficient  scientific 
reason  for  the  withdrawal  of  water  from  the  diet-list  of  persons  w 
are  suffering  from  obesity,  as  is  well  shown  m a critical  review  on 
role  of  water  in  nutrition  by  Callamand  ( Archives  Gen  de  Med,  voh 
xvii  1886  711).  Nevertheless,  since  the  days  of  Cte  us  - me  unu> 
ClLicis,  ed.  Amsterdam,  1709),  in  almost aU  thereof 
reducing  flesh  recommended  by  physicians  or  employed  by  iyc* 
Irataem  abstinence  from  water  has  been  an  important  future.  Thai 
“of  practice  is  not  to  be  forgotten,  and  it  ^ 

niricism  has  in  this  direction  outrun  science,  so  that,  nh  - 
measures  seem  unnecessary,  it  is  probably  in  many  eases  essential 

m0Wht  the  ^“utirrof  tbe  circulation  are  very 

and  especially  when  the  “T?” nlheTody,  ataten^n  from 
caused  a great  excess  in  the  bulk  ofWood  . - . ^ ^ 

sz:s::;iti:-ta  — - * 

tel’s  case  the  state  of  affairs  just  spoken  of beeins i to  ^ 6 ; 

is  almost  inevitable  that  he  should  magnify  the  impel  tance  J 

-TV^T.xolu.lv.l,  -A,  tomatoes  "<* 

this  analysis. 
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When  a gouty  diathesis  exists,  the  withdrawal  of  water  is  attended 
with  danger,  an  overplus  of  liquid  being  apparently  necessary  to  wash 
out  from  the  blood,  through  the  emunctories.  the  arthritic  products. 
That  this  danger  is  not  a mere  theoretic  one  is  proved  by  the  fact  that 
Dr.  Kirsch  (. Lond . Med.  Rec.,  August  15,  1887)  has  reported  cases  in 
which  violent  attacks  of  gout  have  followed  the  dehydrating  treatment 
of  obesity.  He  has  also  seen  colic  from  gall-stones  occur  for  the  first 
time  after  such  treatment,  and  further  states  that  not  rarely  the  loss  of 
weight  which  he  believes  is  produced  by  the  withdrawal  of  water  is 
accompanied  by  a marked  muscular  weakness. 

The  amount  and  form  of  exercise  to  be  prescribed  in  any  case  of 
obesity  depend  upon  the  peculiarities  of  the  patient  and  his  surround- 
ings. Certain  general  principles,  however,  apply  to  every  case,  and  if 
these  are  observed  the  details  may  vary  indefinitely.  First,  the  exer- 
cise must  be  regular  and  persistent ; second,  it  must  involve  not  only 
certain  muscles,  but  all  the  muscles  of  the  body ; third,  it  must  be  suf- 
ficient in  amount  to  produce  an  effect, — it  should  always,  indeed,  be 
carried  as  far  as  is  possible  without  the  production  of  exhaustion  ; 
fourth,  it  must  be  sufficiently  active  to  produce  sweating,  which,  in 
many  cases,  may  be  encouraged  by  the  use  of  warm  clothing  during 
exercise.  Professional  trainers,  indeed,  attach  much  importance  to 
sweating  as  a means  of  reducing  weight.  It  probably  acts  not  only 
by  dehydrating  the  body,  but  also  by  hastening  the  elimination  of  par- 
tially used-up  materials,  and  is  particularly  indicated  when  there  is  any 
gouty  tendency. 


In  selecting  the  form  of  exercise  care  should  be  taken  that  it  be  as 
little  irksome  as  possible  to  the  patient,  and  if  it  can  be  made  a pleas- 
ure much  will  be  gained.  Professor  Oertel,  in  his  own  case,  practised 
mountain-climbing,  and  he  attributes  to  it  great  superiority  over  other 
forms  of  exercise.  There  can  be  no  disputing  the  effectiveness  of 
mountain-climbing  as  a means  of  exercise.  That  it  accomplishes,  how- 
ever, all  that  Professor  Oertel  claims  for  it  is  exceedingly  improbable. 
He  asserts,  as  the  result  of  experiments,  that  mountain-climbing  causes 
increased  blood-pressure,  with  vascular  dilatation  and  lowering  of  the 
arterial  tension.  I think  that  few  physiologists  will  believe  that  it  is 
possible  to  have  increased  blood-pressure  with  increased  vascular  dilator 
tion  and  lowered  arterial  tension,  the  dominant  factor  in  the  production 
o blood-pressure  being  the  vascular  dilatation.  The  sphygmometer 
can  scarcely  be  considered  an  instrument  of  precision.  Although  moun- 
tain-c limbing  cannot  be  looked  upon  as  a specific,  it  is,  when  suitable 
opportunities  are  afforded,  a very  good  form  of  exercise,  because  it 
• ,i  6 8°  rca( 'ly  legulated  and  may  be  made  to  combine  pleasure 
, ' ^ ^ie  patient  may  ascend  the  same  slope  day  after 

ay,  each  time  getting  a little  higher  than  the  day  before ; but'as  the 
cure  progresses,  different  excursions  should  be  made,  to  add  interest 
n meiica  high  attractive  mountains  are  not  so  accessible 
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as  in  Europe,  and  other  forms  of  exercise  may  well  be  substituted.  A 
foot-exercise  with  whose  fat-destroying  tendency  every  trainer  is  famil- 
iar is  running.  The  influence  which  it  has  upon  heart  and  lungs  does 
not  differ  from  that  of  mountain-climbing,  and,  if  there  be  any  truth  m 
the  teachings  of  Oertel  as  to  the  value  of  pulmonic  and  cardiac  gym- 
nastics, running  ought  to  be  of  especial  value  when  the  heart  and  lungs 
are  giving  evidences  of  being  specially  affected  by  the  fat-accumulation. 
Boat-rowing,  or  even  canoeing,  may  serve  the  purpose  of  the  fat  man. 
Wood-sawing  is  largely  employed  in  some  European  anti-fat  sanita- 
riums, and  is  undoubtedly  efficient.  It  can  be  very  readily  graduated 
by  requiring  one  or  two  sticks  more  to  be  sawn  each  successive  day. 
Gymnastic  exercise,  lifting  of  weights  with  pulleys,  etc.,  may  e em- 
ployed, and  even  horseback-riding  may  be  made  efficient.  Professor 
Oertel  further  believes  that  mountain-climbing  affords  a method  o 
cymnastically  training  the  heart  and  lungs  which  may  be  of  the  greatest 
service  in  the  treatment  of  a weak  heart.  It  must,  however,  be  re- 
membered that  the  heart  is  in  an  essentially  different  position  fiom 
voluntary  muscle.  The  muscle  loses  its  power  through  want  of  exer- 
cise and  is  brought  back  from  its  soft,  flaccid  condition  by  exercise. 
Weakness  of  the  heart-muscle,  on  the  other  hand,  is  practically  never 
the  result  of  lack  of  exercise  of  the  heart,  but  is  due  t0  ' 

tion  of  fat  about  the  muscular  fibres,  or  to  degeneration  of  the  muscle 
to  exhaustion  from  overwork,  or  to  the  presence  of  some  poison  m the 
blood  If  the  cardiac  weakness  be  connected  with  a fatty  chan  e 
the  muscle  which  is  the  result  of  general  fatty  infiltration  of  the  body 
the  removal  of  such  fat-infiltration  will  be  accompanied  by 
of  the  muscle  of  the  heart,  which  improvement  of  the  heart-musc 
may  probably  be  aided  by  cardiac  exertion.  If,  on  the  ^ ^ 6 

cardiac  weakness  is  the  result  of  overstrain  or  of  a true  tatty  de  ener 
ation  the  probabilities  are  that  it  will  be  increased  rather  than  dimin- 
ished by'cardiac  exertion.  That  these  considerations  are  not  meiely 
theoretic  is  shown  by  the  fact  that  Dr.  Kirsch  asserts  * .. 

August,  1887)  that  in  a number  of  cases  he  has  seen  ™'ent  “ 

,nnat:m  of  the  heart  with  enormous  increase  of  the  frequency 

and  irregularity  of  the  pulse  and  cardiac  asthma,  and  in  some 
"Ln  death,  result  from  mountain-cUmbrng toectedby  skt.ful 

increased  very  carefuUy^  X^us^  momitoin'cHmber^or^runirMBrSt^^ 

::r  decide 

%C“t  a few  robust  men  who  have  reached  middle  Ufe  and 
bevun  to  suffer  front  very  excessive  corpulence,  the  result  of  hab.tuai 
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overeating  and  underexercise.  To  such  persons  I can  from  personal 
experience  recommend  work  in  the  wilderness,  especially  a tour  in  the 
Eoeky  Mountains  or  in  the  wilds  of  Canada  or  of  Texas.  If  the 
expedition  be  arranged  to  be  out  for  two  or  three  months,  so  that  the 
only  food  that  can  be  earned  is  flour,  coffee,  and  salt  pork,  and  the  horse- 
back-riding or  marching  be  to  the  limit  of  endurance,  there  will  be 
little  need  of  a scientifically  controlled  diet  or  of  an  exercise-programme. 
I have  found  that  the  August  sun  of  southwestern  Texas  or  of  New 
Mexico  is  a very  efficient  sweat-producer,  and  even  in  the  cool  atmos- 
phere of  the  upper  Rocky  Mountain  regions  a cure  will  almost  always 
be  effected.  The  daily  labor  of  travelling  in  a canoe  in  a wilderness 
like  that  of  Maine  or  Canada,  the  long  hours  of  paddling  or  rowing, 
the  assistance  to  the  guides  in  camp-making,  are  in  many  cases  suffi- 
cient to  reduce  the  overstout  man  to  a better  condition ; and  if  he  will 
manfully  shoulder  his  loads  at  portages,  carrying  packs  of  forty  or 
fifty  pounds  through  swamp  or  forest,  up  hill  and  down  hill,  for  some 
hours  daily,  he  will  find  little  need  to  haunt  sanitariums. 


LITHIASIS. 

Although  the  gouty  diathesis  is  one  of  the  most  frequent  of  bodily 
complaints  in  middle-aged  persons  of  the  upper  class,  and  an  enormous 
amount  of  study  and  research  has  been  devoted  to  the  determination 
of  its  dietetic  treatment,  yet  no  positive  scientific  knowledge  exists 
for  our  theoretic  guidance.  This  is  the  fault  of  the  pathologist  rather 
than  of  the  therapeutist.  The  ultimate  nature  of  the  gouty  diathesis 
remains  as  much  unknown  as  the  ultimate  nature  of  syphilis.  We  are 
therefore  forced  to  rely  upon  empirical  clinical  experience,  and  even 
this  is  not  yet  entirely  satisfactory.  Thus,  one  of  the  most  recent  En«-- 
lsh  authorities,  Dr.  J.  Milner  Fothergill,  states,  in  speaking  of  the  diet  in 
chronic  gout  “ Fat  is  in  all  forms  desirable,  especially  butter  and  bacon 
fat,  while  the  German  professor  J.  Bauer,  writing  in  1883,  says  « In 
the  opinion  of  most  observers,  the  food  of  the  gouty  should  contain  as 
little  albumen  as  possible,  in  order  that  the  fewest  products  of  its 
imperfect  oxidation  should  be  retained  in  the  system,  and  also  little 

of;rtthlS  f D?  the  0Xygen  WOuld  tend  t0  hinder  the  oxidation 

anv  thpl  r lnr  • the  pre8ent  r4sum4  of  the  8ubJect  1 shall  avoid 
any  theoretic  discussion  of  the  nature  or  causes  of  the  gouty  diathesis 

as  well  as  any  statement  of  the  opinions  of  authorities,  and  shall  simpl y 

?n tCloT  “ ba86d  UP°U  Wide  readiu§  and  much  experience 
n the  tieatment  of  gouty  patients. 

exellf  Lh?r°i0  treatment  of  e°aty  patients  it  is  essential  that 
exetc.se  be  taken  systematically  and  with  regularity  If  circum 

mZZ7!' lit’H1°ng0d  m°derate  -“Oise  in  the  open  air  (such  as 
wLlkint  Tf  b7  h°7ba0k-ridinS’  hunting,  etc.,  or  even 

very  well  he  AAA  >fe/0ITod'  Gi’m"Mtie  or  house  exercises  may 
vety  well  be  substituted  for  this  outdoor  work  under  special  circum- 
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stances.  The  form  is  not  a matter  of  much  importance,  provided  the 
exercise  involves  the  whole  muscular  system.  The  amount  of  exercise 
must  be  graduated  to  the  needs  of  the  individual  case,  different  per- 
sons having  'no  more  the  same  measure  of  physical  strength  or  the 
same  needs  for  physical  work  than  have  different  measures  the  same 
capacity.  The  endeavor  must  be  always  to  push  the  exercise  until 
it  produces  distinct  physical  weariness,  and  a better  effect  will  usually 
be  obtained  if  the  exertion  be  sufficiently  violent  to  cause  free  sweating. 
For  the  robust,  hard  muscular  labor  prolonged  through  many  hours 
may  be  necessary ; while  in  the  feeblest  subjects  it  may  be  essential 
to  begin  with  passive  exercise  associated  with  the  least  possible  active- 
exercise  ; but  day  by  day  the  physical  exertion  can  be  increased,  and 
the  results  of  systematic  training  in  anaemic,  feeble,  gouty  persons  are 

sometimes  astonishing.  ...  . 

Gouty  patients  may,  for  the  purposes  of  dietetic  discussion,  be 

arranged  in  three  classes : first,  those  who  are  robust  and  vigorous ; 
second,  those  who  with  a distinct  feebleness  of  constitution  and  slug- 
gishness of  habit  have  a marked  tendency  to  the  accumulation  of  fat ; 
third,  those  whose  nutrition  and  general  vital  forces  are  habitually  on 

a low  level.  . „ , n „ 

In  robust  o-outy  persons  it  is  essential  that  the  quantity  of  food  be 

lessened:  such  patients  should  be  taught  to  rise  habitually  from  the 
table  with  the  appetite  not  thoroughly  satisfied.  In  the  second  class 
of  patients  some  control  over  the  appetite  is  not  rarely  imperative, 
while  in  the  third  class  of  patients  it  is  often  equally  essential  to 
administer  food  beyond  the  cravings  of  the  stomach.  As  mdiyidua 
cases  occur  grading  all  the  forms  of  the  gouty  diathesis  insensibly  one 
into  the  other,  the  regulation  of  the  quantity  as  well  as  of  the  quality 
of  the  food  becomes  a matter  to  be  adjusted  to  the  individual  case. 
There  are  certain  articles  of  food  which  should  be  denied  to  ah  gouty 
subjects.  First  of  these  in  the  list  I would  place  cane-sugar  The 
manifest  effect  of  overindulgence  in  cane-sugar  in  the  hthaimic  diath- 
esis is  probably  not  dependent  upou  any  influence  which  it  exerts 
on  the  general  system,  but  upon  the  ease  with  which  it  undergo^ 
fermentation  in  the  alimentary  canal  and  gives  rise  to  acid  piod  y 
Acid  fruits,  including  the  tomato  and  American  strawberries,  are  also 
to  be  avoided  by  all  gouty  subjects,  while  non-acid “ 
most  invariably  of  great  service  and  should  be  taken  lice  y. 
lu-m  clone  by  .acid  finite  is  largely  due  to  their  irritant  influence  upon 
the  digestive  apparatus ; and  the  suggestion  of  Dr.  Fotherg.il  that  such 
ftuite  can  be  made  wholesome  by  the  addition  of  an  alkaline  carbonate 
is  probably  correct.  The  practical  obstacle  to  carrying  out  th®  SUS| 
ti„n  is  the  difficulty  of  accurately  adjusting  the  amount  of  the  alk. 
so  as  to  avoid  on  the  one  hand  lack  of  neutralisation  and  on  the  other 

— - ““u3  priuciple8  of  the 
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food  should  be  much  decreased,  but  clinical  experience  proves  that  the 
form  in  which  the  albumen  is  taken  is  not  unimportant.  Bed  meats 
are  especially  to  be  denied ; white  meats — except  pork — and  fish  with 
eggs  and  milk  are  to  form  the  main  staples  of  animal  food.  The 
chicken  is  much  preferable  to  the  turkey.  Game  is  denied  by  most 
authorities,  but  I have  never  seen  any  harm  from  its  use.  The  waste 
muscle-products,  such  as  kreatinin,  xanthin,  etc.,  have  probably  some 
connection  with  the  injurious  effects  produced  by  red  meats.  If  this 
be  so,  strong  stock  soups,  which  contain  an  abundance  of  these  prin- 
ciples, ought  to  be  injurious ; and  I have  certainly  known  of  violent 
attacks  of  gout  apparently  precipitated  by  the  free  use  of  beef  tea, 
beef  essence,  and  other  similar  stimulant  liquids.  If  soups,  therefore, 
are  employed,  they  should  be  vegetable  rather  than  stock  soups. 
Ordinary  carbohydrates  may  be  taken  in  moderation.  Green  vegeta- 
bles, including  roots,  are  especially  serviceable. 

The  proper  dietetic  treatment  of  anaemic  gouty  subjects  distinctly 
inclined  to  corpulence  is  a matter  of  difficult  determination.  The  first 
thought  would  lead  the  physician  to  order  a reduction  in  the  habitual 
ingestion  of  albumen ; but  I have  certainly  known  very  good  results 
produced  in  patients  of  this  class  by  lessening  very  decidedly  the 
cai  bohydrates  in  the  food.  When  this  is  done,  the  albuminous  inges- 
tion must  be  increased  rather  than  decreased,  in  order  to  support  the 
system.  In  many  of  these  cases,  however,  it  will  be  found  that  the 
patient  habitually  takes  an  overplus  of  food,  and  much  good  may  be 
achieved  by  lessening  the  quantity : in  such  patients  the  carbohydrates 
can  be  largely  withdrawn  and  the  habitual  ingestion  of  albumen  not 
increased.  It  is  especially  in  patients  of  this  class  that  the  sagacity 
of  the  physician  in  modifying  the  diet  to  suit  the  needs  of  the  indi- 
vidual will  meet  with  reward.  My  own  plan  has  been  in  doubtful 
cases  to  make  tentative  alterations  of  the  diet,— to  regulate  the  quan- 
tity of  food,  withdraw  carbohydrates,  and  order  the  albuminous  nour- 
ishment to  be  taken  chiefly  in  the  form  of  fish,  white  meats,  eggs,  and 
milk.  If  the  patient  improve,  the  diet  is  evidently  suitable  for  the  in- 
dividual case ; if  there  be  no  improvement,  or  if  there  be  aggravation, 
the  diet  can  be  at  once  altered. 


In  anaemic,  impoverished,  gouty  subjects  the  best  results  are  not 
rarely  to  be  achieved  by  the  employment  of  generous  diet  combined 
with  the  moderate  use  of  alcoholic  liquors.  In  selecting  the  drink 
malt  liquors  and  acid  wines  are  to  be  avoided.  My  own  experience 
s that  diluted  spirits  offer  the  best  form  for  the  administration  of 


rp  , , , 7 obstmate  gouty  case  which  fails  to  yield  to  the  ordinary 
emulation  of  diet  the  so-called  milk  diet  should  be  tried.  It  is  not  at 
present  possible  to  give  any  sufficient  scientific  reason  for  the  alterations 
. aie  occasionally  produced  in  diseased  human  systems  by  the  ex- 
usive  mi  iet.  The  whole  story  of  changes  wrought  by  the  milk  diet 
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in  nutrition  we  do  not  know.  It  evidently,  however,  has  a pronounced 
influence  upon  primary  digestion  in  the  intestinal  tracts.  It  otters 
organic  principles  in  so  simple  a foi’m  as  to  reduce  to  the  minimum 
the  labor  of  digestion,  and  probably  to  relieve  greatly  the  hepatic  and 
other  similar  glandular  organs  from  excess  of  labor.  By  virtue  of 
the  large  quantity  of  water  it  contains  it  enormously  increases  the 
flow  of  the  urine  and  probably  of  the  secretion  of  the  skin,  and  in 
some  cases  is  no  doubt  of  great  service  in  washing  out  excrementitious 
material  from  the  body.  Whatever  may  be  the  proper  scientific  ex- 
planation of  the  fact,  it  is  certain  that  in  some  cases  of  gouty  diathesis 
and  in  various  other  abnormal  conditions  of  nutrition  an  exclusive 
milk  diet  is  extremely  beneficial.  Thus,  in  fatty  anaemic  subjects  a 
course  of  two  or  three  weeks  of  milk  diet  sometimes  alters  the  nutri- 
tion so  that  afterwards  feeding  and  tonics  produce  effects  which  were 
previously  not  attainable.  I have  always  suspected  that  in  these 
patients  there  is  an  underlying  gouty  diathesis.  I have  seen  cases  of 
o-outy  disease  of  a chronic  and  subacute  type  in  which  remedial  meas- 
ures had  entirely  failed,  but  which  yielded  easily,  though  slowly  to 
an  exclusive  milk  diet.  Very  frequently  when  it  is  simply  intended 
to  fatten  the  patient,  or  in  the  combating  of  the  gouty  diathesis,  milk 
is  given  largely  with  other  food ; but  to  get  the  peculiar  full  effects  of 
a milk  diet  it  is  essential  that  the  patient  abstain  at  least  for  a time 
from  all  other  food.  After  the  first  two  or  three  weeks  stale  bread 
may  be  allowed,  then  green  vegetables,  and  slowly  the  patient  may 
thus  be  restored  to  ordinary  diet.  In  severe  cases,  however,  milk  diet 
may  be  persisted  in  for  weeks,  and  it  is  possible  for  the  human  adult 
to  work  laboriously  and  live  exclusively  upon  milk.  In  order  to  aftor 
sufficient  nitrogenous  nutriment,  from  five  to  seven  pints  of  milk  a 
day  must  be  taken.  This  amount  of  milk  contains  too  much  fat  for 
the  needs  of  the  system;  it  should  therefore  be  skimmed.  The  so- 
called  skimmed  milk  sold  from  creameries  is  not,  however  suitable, 
because  the  fat  has  been  too  absolutely  withdrawn  from  it,  and  because 
it  is  usually  not  so  fresh  as  is  desirable.  The  skimming  of  the  milk 
should  not  be  too  close.  It  is  essential  that  the  milk  be  taken  at  intei- 
vals  of  not  longer  than  two  hours,  and  that  it  be  drunk  bj  sipping 
la!,,  than  by  gulping,  so  as  to  avoid  any  danger 
of  hard  clots  in  the  stomach.  When  the  digestion  » g° ^ 
may  be  taken  cold.  When  the  digestion  is  very  feeble  it  should 
taken  hot.  But  boiled  milk  should  not  be  employed,  as,  acoordmg  to 
the  experiments  of  Drs.  Randolph  and  Dixon,  it  is  of  more  difflot 
digestion  than  unboiled  milk.  The  general  clinical  ^"once  she™ 
that  it  is  more  actively  constipating  than  unboiled  milk  During 

process  of  the  milk  course  constipation  is  ahnost  invariably  presen  ■ 

this°  must  be  overcome  by  the  administration  of  drugs.  In  gout) 
subjects  saline  laxatives  are  preferable. 


CHAPTER  III. 


CALORIC. 

There  are  two  conditions  of  the  force  caloric,  spoken  of  as  distinct 
entities,  but  which  are  merely  relative  terms,  expressive  of  the  presence 
of  an  excess  or  of  the  absence  of  the  normal  amount,  or,  more  strictly 
speaking,  normal  intensity,  of  the  force.  Cold  and  heat,  in  connection 
with  the  human  body,  respectively  mean  an  intensity  of  caloric  below 
and  above  98$°  F. 


USE  OF  HEAT. 

The  phenomena  of  death  from  cold  show  that  a lack  of  caloric  in 
the  body  is  no  less  paralyzant  of  animal  functions  than  is  an  excess  of 
the  same  force.  Evidently  the  organism  was  constructed  to  run  upon 
a certain  plane  of  heat,  and  cannot  vary  from  this  without  serious 
results.  By  numerous  experiments  upon  animals  I have  proved  that 
in  a cool  apartment  death  rapidly  results  after  section  of  the  spinal 
cord,  from  falling  of  the  bodily  temperature,  the  animal  which  in  a 
warm  room  will  live  indefinitely  dying  very  shortly  in  a temperature 
of  forty  degrees.  The  cause  of  the  inability  of  the  animal  to  resist 
external  cold  after  section  of  the  cord  is  undoubtedly  vaso-motor 
paralysis.  Normally,  the  temperature  of  the  interior  of  the  body  is 
maintained  by  keeping  an  outer  layer  of  partially-cooled  tissue  between 
the  internal  organs  and  tissues  and  the  outer  air.  When  the  power  of 
contracting  the  superficial  vessels  has  been  lost,  the  organism  can  no 
longer  maintain  this  protecting  layer,  the  surface-temperature  rises  to 
that  of  the  interior,  heat  is  rapidly  lost,  and  the  whole  body  is  uniformly 
cooled. 

Faso-motor  paralysis  is  produced  by  toxic  doses  of  various  reme- 
dies, and  under  these  circumstances  artificial  maintenance  of  the  bodily 
temperature  is  imperative,  forming  a very  important  portion  of  the 
treatment  of  all  such  poisoning.  Collapse  from  any  cause  is  largely 
dependent  upon,  or,  more  correctly  speaking,  largely  is,  vaso-motor 
palsy ; hence  in  almost  all  forms  of  collapse  the  use  of  external  heat 
is  of  great  importance. 

The  late  Dr.  Chas.  Hunter  very  successfully  applied  this  treatment 
to  that  form  of  collapse  which  follows  injuries  and  surgical  operations 
and  is  known  by  surgeons  as  shock.  The  lack  of  power  of  alcoholic 
and  other  ordinary  stimulants  in  this  condition  is  proverbial.  The 
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pathological  state  is  undoubtedly  vaso-motor  palsy,  the  bodily  tempera- 
ture is  much  below  normal,  and  the  rational  treatment  consists  in  the 
hypodermic  use  of  atropine  and  digitalis  and  the  external  employment 
of  the  hot  bath.  I believe  that  this  plan  of  treatment  will  be  found  to 
be  a most  important  addition  to  surgical  therapeutics.  In  the  first 
days  of  post-foetal  life  the  power  of  resisting  external  cold  is  very 
slight,  and  in  many  cases  of  still-born  children,  or  of  children  whose 
vital  powers  are  almost  extinguished  at  birth,  life  may  be  saved  by  a 
high  external  temperature,  the  little  waif  being  kept  in  an  air  of  98 
F.^and  also  away  from  the  influence  of  cold  walls  and  articles  which 
would  draw  off,  as  it  were,  the  slender  store  of  heat  provided  by  nature, 
radiation  being  greatly  affected  by  the  temperature  of  surrounding 


objects. 

It  is  hardly  necessary  to  dwell  in  greater  detail  upon  the  various 
forms  of  collapse.  Enough  has  been  said  to  illustrate  the  pnncip  e 
that  whenever  the  bodily  temperature  falls  below  normal,  pyretic  treatment 
is  demanded.  The  vigor  of  the  treatment  should  always  be  m dn-ect 
proportion  to  the  suddenness  and  extent  of  the  fall  of  temperature^ 

In  reo-ard  to  the  methods  of  applying  heat,  it  must,  in  the  first 
place,  be  understood  that  wrapping  in  blankets,  etc.,  is  able  on  y o 
prevent  cooling  of  the  body;  that  when  the  animal  temperature  has 
already  fallen  it  will  not  suffice  at  all.  The  same  may  be  said  of  an- 
imated to  temperatures  which  can  be  readily  obtained  or  can  be  con- 
tinuously borne  by  the  attendants.  Radiated  heat  is  Bomewhat  better, 
and  often  the  use  of  a brisk  open  fire  is  of  service.  The  hot  bathj 
however,  the  only  pyretic  remedy  that  can  be  relied  on  It  should 
always  be  a full  bath,  in  as  warm  a room  as  can  be  procured,  and  sho 
be  at  a temperature  of  about  104°  F.  when  the  patient  is  pu ; into , t. 
The  duration  of  the  bath  must  vary  with  the  circumstances  of  the  cs  . . 
It  should  not  be  less  than  half  an  horn-,  unless  the  mouth-temperatme 
sooner  become  normal.  During  the  bath  the  heat  of  the  water  sliou 
steadily  be  increased  as  fast  as  it  can  be  borne  if  the 
scious,  or,  if  he  be  unconscious,  until  a temperature  of  1 


USE  OE  COLD. 

The  practical  study  of  the  use  of  cold  as  a 
naturally  arranges  itself  under  three  divisions:  tort . its  ^cal  use , 
secondly,  its  very  brief  general  application  as  a tonic,  y, 

employment  in  pyrexia. 

local  employment  of  cold. 


LOCAL  EMPLOYMENT  OF  COLD. 
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exercised  not  to  carry  its  use  too  far,  lest  it  suspend  all  nutritive  actions 
and  interfere  with  those  processes  of  repair  which  almost  always  form 
a part  of  inflammation.  Indeed,  it  is  possible  to  convert  an  inflamma- 
tion into  gangrene  by  the  too  energetic  employment  of  this  agency. 
Locally,  cold  is  generally  applied  by  means  of  cold-water  compresses, 
irrigation  with  cold  water,  and  the  application  of  pounded  ice,  either 
enclosed  in  india-rubber  bags  or  in  bladders,  or  in  form  of  the  ice-poul- 
tice* It  is  very  doubtful  whether  the  use  of  “ freezing  mixtures”  is 
ever  justifiable  in  inflammation.  The  effects  of  the  cold  in  individual 
cases  are  to  be  judged  of  by  the  alterations  in  the  heat  and  redness  of 
the  part.  The  local  employment  of  cold  belongs  for  the  most  part 
within  the  province  of  the  surgeon,  but  the  remedy  is  of  great  value 
in  certain  diseases.  In  diphtheria  and  in  anginose  scarlatina , as  origi- 
nally insisted  upon  by  Dr.  Hiram  Corson,  very  great  benefit  may  be 
obtained  by  enveloping  the  throat  over  the  tonsils  with  powdered  ice 
enclosed  in  bladders,  in  pieces  of  pigs’  intestines  such  as  are  used  by 
sausage-makers,  or  in  thin  india-rubber  baa's. 

in  using  cold  for  the  purpose  of  combating  inflammation,  the  appli- 
cation must  be  kept  up  until  the  desired  effect  is  produced.  When 
employed  intermittently,  cold  even  becomes  a stimulant,  the  reaction 
which  follows  its  first  impression  being  greater  than  its  direct  effects. 
Hence  the  cold  douche  has  been  used  with  asserted  advantage  as  a 
stimulus  to  sluggish  ulcers. 

In  internal  trunkal  inflammations,  such  as  pneumonia  and  pleurisy , 
the  application  of  cold  wet  compresses  over  the  diseased  organ  has 
been  employed  extensively  in  Germany.  In  the  hospital  at  Prague 
every  patient  suffering  from  acute  pulmonic  inflammation  is  said  to  be 
treated  with  cold  compresses,  and  Srnoler  affirms  that  it  is  very  rare 
that  immediate  relief  is  not  afforded.  Niemeyer  states  that  he  has 
employed  the  method  in  a large  number  of  cases  of  pneumonia  with 
surprisingly  good  effect,  the  pain,  the  dyspnoea,  and  even  the  frequency 
of  the  pulse  being  usually  reduced  in  a few  hours.  On  the  whole  the 
evidence  m favor  of  the  local  use  of  cold  in  pneumonia,  as  well  as  in 
the  croupous  catarrhal  pneumonia  of  children  (Bartol,  Ziemssen),  is 

in  the°nTgT  r+epuSnance  felt  to  ^ch  measures  by  the  profession 

prejudic^  W°  86em  t0  b6  the  °ff8prin-  0f  funded 

scalr)1  rrr-  S®  gref  Value  0f  the  motion  of  ice  to  the  shaven 
scalp  is  undeniable,  and  in  peritonitis  I have  seen  very  great  relief 

Zi  znll*  U8e  f COk!’  ^ — ded  by  AbercrLbie,  Hie- 

mole  venom  11  °18'  7®  ^ 7®  °aSe  m pneumonia>  warm  poultices  arc 

this  cmmfrv  yTVrV  71  1 faV°r  in  Pei'it0nitis  profession  in 

in  at  least7’  ^7®  frequently  U8ed  them  with  excellent  effect,  and 
at  least  one  instance  after  ice-poultices  had  been  previously  em- 

* Mad6  by  mixing  finely-troken  ico  with  dry  Indian  meal  or  fine  sawdust. 
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ployed.  In  this  case  the  cold  applications  were  at  first  very  agree- 
able to  the  patient,  as  were  the  warm  poultices  afterwards,  and  the 
good  achieved  seemed  to  be  in  accord  with  the  sensations  of  the 
patient.  It  seems  to  me  a good  clinical  rule  to  select  the  ice  or  the 
warm  poultice  according  to  the  feelings  of  the  patient.  Early  in  the 
attack,  when  the  fever  is  high,  the  ice  will  generally  be  the  more 
useful. 

Under  the  head  of  the  local  action  of  cold  it  is  perhaps  proper  to 
allude  briefly  to  the  use  of  the  cold  douche  as  a means  of  reducing 
splenic  enlargements.  I have  had  no  experience  with  the  measure,  but 
an  elaborate  experimental  and  clinical  study  has  led  Ur.  Fr.  Mosler  to 
the  following  conclusions.  In  the  spleen  immediate  contact  with  cold 
water  produces  a very  perceptible  contraction,  which  is  in  direct  pro- 
portion to  the  coldness  of  the  water;  the  application  of  cold  water 
to  the  abdomen  influences  similarly  but  less  efficiently  the  normal 
spleen ; the  cold  douche  applied  for  two  or  three  minutes,  and  repeated 
at  longer  or  shorter  intervals,  very  perceptibly  affects  the  enlarged 
spleen  of  intermittent  and  typhoid  fevers,  and  even  of  leukaemia.  In 
chronic  cases  the  application  should  usually  be  made  twice  a day. 

( Virchow's  Archiv , Bd.  lvii.  p.  1.) 

COLD  AS  A TONIC  AND  STIMULANT. 

Almost  every  one  has  experienced  the  exhilaration  of  the  reaction 
which,  in  a healthy  person,  follows  the  sudden  dash  of  a cold  shower- 
bath  or  the  plunge  into  a mass  of  cold  water.  The  researches  of 
Liebermeister,  which  will  be  detailed  hereafter,  prove  that  a cold 
bath,  when  of  not  too  long  duration,  actually  increases  the  oxidation 
of  tissue  to  such  a degree  as  to  elevate  the  temperature  of  the  body. 
When  cold  bathing  is  employed  as  a tonic,  the  first  principle  to  be 
borne  in  mind  is  that  the  bath  should  not  be  too  severe  or  too  long 
continued,  else  it  becomes  a direct  depressant,  debilitating  and  lower- 
ing the  temperature  of  the  bather.  When  the  subject  has  sufficient 
vital  power  to  react  after  the  bath,  sea-bathing  is  often  of  very  great 
service,  but  in  debilitated  persons  it  may  produce  a serious  exhaustion, 
partly  by  the  fatigue  induced,  and  partly  by  the  excessive  abstraction 
of  heat  from  the  body.  The  cold  bath,  when  not  followed  by  a 
healthy  reaction,  is  anything  but  a tonic. 

COLD  IN  PYREXIA. 

The  use  of  cold  in  fever  is  no  new  thing : employed  by  Galen,  used 
not  infrequently  during  the  last  century,  first  systematized  and  insisted 
upon  by  Currie,  cold  bathing  in  fever  was  brought  before  the  world  as 
a really  new-born  measure  by  Brandt  of  Stettin,  and  received  the  seal 
of  permanent  usefulness  from  the  scientific  clinical  labors  of  Jurgensen 

at  Kiel. 
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The  consideration  of  the  method  naturally  divides  itself  into — first, 
a study  of  its  physiological  action ; secondly,  an  investigation  as  to  its 
clinical  value ; and  thirdly,  a more  particular  account  of  its  effect,  the 
cases  to  which  it  is  best  adapted,  and  the  method  of  its  application. 
Moreover,  there  are  two  distinct  forms  of  pyrexia,  which  may  be 
termed  the  acute  and  the  chronic,  and  which  are  best  considered 
separately. 

Acute  Pyrexia. — If  the  following  propositions  be  true,  caloric  in  an 
excess  acts  as  a direct  poison  to  the  body,  and  the  phenomena  of  severe 
acute  fever  are  largely  due  to  the  heat  itself.  The  proofs  of  the 
propositions  are  given  very  briefly  after  them.* 

First.  External  heat  applied  to  the  body  of  the  normal  animal,  so 
as  to  elevate  the  temperature,  produces  derangement  of  the  nerve- 
functions,  of  circulation,  etc.,  precisely  similar  to  those  seen  in  natural 
fever ; the  intensity  of  the  disturbance  being  directly  proportionate  to 
the  rise  in  temperature. 

Second.  Heat  applied  locally  to  the  brain  or  to  the  heart  produces 
in  the  functions  of  the  organ  those  disturbances  which  are  familiar 
phenomena  of  fever,  the  intensity  of  the  disturbance  being  directly 
proportionate  to  the  excess  of  heat  in  the  organ. 

Third.  The  withdrawal  of  the  excess  of  heat  in  fever  is  followed  by 
a relief  of  the  nervous  and  circulatory  disturbances. 

When  a dog,  cat,  or  rabbit  is  shut  up  in  a box  heated  either  by  the 
sun  s rays  or  by  artificial  means,  the  temperature  of  the  animal  rises, 
and  at  the  same  time  the  pulse-rate  becomes  pari  passu  more  rapid,  the 
breathing  grows  more  and  more  hurried,  and  the  restless,  uneasy  move- 
ments of  the  victim  show  the  general  distress  it  is  suffering.  As  the 
temperature  increases,  the  nervous  disturbance  becomes  more  and  more 
apparent ; and  stupor,  coma,  partial  paralysis,  convulsions,  and  finally 
death  by  arrest  of  the  respiration,  occur.  These  phenomena  sometimes 
come  on  gradually,  but  sometimes  are  developed  suddenly.  The  tem- 
perature at  which  death  occurred  in  my  experiments  varied  in  the 
rabbit  from  1110  to  114£°  P. ; in  the  dog  it  was  about  111°  F.  In 
man  a similar  series  of  phenomena  are  developed  by  exposure  to  ex- 
cessive heat,  although,  owing  to  his  extraordinary  power  of  cooling 
is  body  and  of  protecting  it  against  cold,  he  is  able  to  bear  extremes 
ot  temperature  far  beyond  the  points  which  would  prove  fatal  to  any 
given  species  of  animals.  Yet  when  his  body  is  heated  the  results  are 
the  same,  as  is  proved  by  the  terrible  mortality  of  sunstroke. 

To  prove  the  second  proposition,  I caused  hot  water  to  flow  through 
pigs  bladders  fitted  as  a sort  of  bonnet  to  the  heads  of  cats  and  rabbits. 

. f w*^h  small  animals  we  can  in  this  wa}r  heat  the  brain 

ou  eating  materially  the  remainder  of  the  body.  It  was  found 


fullv  referred  * S^0e  Pr°v ents  t*le  elaboration  of  this.  Tho  unconvinced  reader  is  respect- 
ly  referred  to  the  author’s  treatise  on  Thermic  Fever,  and  his  Toner  Lecture  on  Fever. 
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that  coma,  with  or  without  convulsions,  was  produced.  Sometimes  the 
stupor  came  ou  gradually,  hebetude  slowly  deepening  into  coma,  but 
in  other  instances  unconsciousness  was  developed  very  suddenly.  It 
was  found  that  severe  nervous  symptoms  and  death  were  produced 
when  the  brain  reached  the  temperature  which  was  fatal  to  the  animal 
in  the  hot  box.  Without  occupying  more  space,  the  conjoint  labors  of 
Dr.  T.  Lauder  Brunton  and  Dr.  C.  Liebermeister  have  proved  that  the 
accelerated  pulse  in  fever  is  largely  due  to  the  action  of  the  heat  upon 
the  heart  and  its  nerves : so  that  the  second  proposition  may  be  con- 
sidered demonstrated. 

In  regard  to  the  third  proposition,  I have  frequently  taken  animals 
out  of  the  hot  box  perfectly  unconscious  and  plunged  them  into  a 
bucket  of  cold  water,  have  watched  the  temperature  of  the  water  rise 
while  that  of  the  animal  fell,  and  as  the  bodily  heat  came  towards 
normal  have  seen  the  coma  disappear,  so  that  within  ten  minutes  the 
at  first  absolutely  comatose  and  dying  rabbit  would  be  skipping  about 
on  the  grass.  I have  placed  a man  whose  temperature  was  nearly 
110°  F.,  who  was  unconscious,  with  a feeble  running  pulse  of  160  or  170, 
irregular,  jerking,  slow  respirations,  and  every  indication  of  immediate 
death,  in  a bath  of  60°  F.,  and  within  a minute  and  a half  have  seen 
consciousness  partially  restored,  and  in  another  minute  and  a half  the 
man  trying  to  get  out  of  the  bath.  What  could  the  bath  do  to  affect 
the  man  so  profoundly  and  so  quickly  but  withdraw  the  heat  ? That  the 
heat  was  present,  and  that  it  was  withdrawn,  the  thermometer  proved. 
If  the  drowsiness  had  been  due  to  simple  congestion  of  the  brain,  very 
certainly  would  the  bath,  by  driving  the  blood  from  the  surface,  have 
increased  the  trouble.  It  must  be  borne  in  mind  that  this  case  is  by 
no  means  unparalleled : similar  instances  of  the  good  effects  of  the 
sudden  withdrawal  of  heat  in  rheumatic  hyperpyrexia  have  been  re- 
corded by  both  English  and  German  observers,  and  recent  Continental 
literature  is  full  of  reports  of  the  relief  of  nervous  symptoms  in  various 

pyrexias  by  the  abstraction  of  heat. 

Finally,  as  excessive  heat  is  present  in  fever,  as  excessive  heat,  when 
present,  is  not  only  able,  but  is  forced,  so  to  speak,  by  its  own  attributes, 
to  produce  disturbance  of  the  functions  of  innervation  and  circulation, 
and  as  the  withdrawal  of  the  excessive  heat  in  fever  is  followed  by 
instantaneous  relief  of  the  symptoms  of  disturbed  innervation  am 
circulation,  surely  the  conclusion  is  logically  inevitable  that  excessive 
temperature  is  the  chief  cause  of  the  other  symptoms  of  fever,  and 
that  in  acute  pyrexia  threatening  life  the  heat  should  be  wit  lavu  a. 

rapidly  as  possible  by  means  of  the  cold  bath. 

Chronic  Pyrexia.- The  effects  of  a long-continued  pyrexia,  not  suf- 
ficiently intense  to  induce  immediate  serious  symptoms,  upon  the 
structure  of  the  various  tissues,  have  beeu  elaborately  investigated  by 
Liebermeister  (Deutsches  Arch,  fur  Klin.  Aid.,  Bd.  who  found  that 
the  liver,  spleen,  kidneys,  voluntary  and  involuntary  muscles,  blood. 
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vessels,  and  even  the  nerve-centres,  undergo  a granular  degeneration 
during  a continued  pyrexia.  The  lesion  was  constantly  present  in  the 
bodies  of  those  who  had  suffered  in  this  way  during  life,  entirely 
independently  of  the  nature  of  the  primary  disease.  In  cases  of  infec- 
tious fever  in  which  the  temperature  had  never  been  high,  this  granular 
degeneration  did  not  exist.  Previous  to  the  investigation  of  Lieber- 
meister,  Zenker  had  demonstrated  that  the  muscles  undergo  a peculiar 
granular  degeneration  in  typhoid  and  other  fevers ; and  the  fact  has 
been  abundantly  attested  by  later  observei’s.  I do  not  know  that  the 
observations  of  Liebermeister  as  to  the  occurrence  of  this  lesion  in 
non-infectious  pyrexia  have  been  confirmed,  but  I have  no  doubt  of 
their  correctness. 

It  is  evident  that  in  all  fever  a primary  therapeutic  indication  is 
to  reduce  the  temperature.  Of  course,  if  possible,  this  should  be  done 
by  checking  the  excessive  production  of  heat;  but,  unfortunately,  this 
often  lies  out  of  our  power,  and  we  are  forced  to  abstract  the  heat  by 
mechanical  means. 

It  is  a priori  impossible  to  determine  what  effect  upon  the  produc- 
tion of  heat  the  rapid  abstraction  of  it  would  have,  but,  from  the 
well-known  powers  of  the  organism  to  resist  external  cold,  it  seems 
probable  that  the  heat-production  would  be  increased  rather  than 
diminished  by  the  abstraction  of  caloric.  An  experimental  study  of 
this  problem  has  been  made  by  several  observers,  but  with,  unfor- 
tunately, different  results.  Weisflog  ( Deutsches  Archiv  fur  Klin.  Med., 
Bd.  ii.  p.  570)  has  found  that  the  local  abstraction  of  heat  by  a cold 
sitz-bath  causes  a rise  in  the  temperature  of  the  axilla,  and  that  in 
fever-patients,  unless  the  sitz-bath  is  prolonged  over  twenty  minutes, 
no  fall  of  the  bodily  temperature  results.  In  1860,  Kernig  ( Reichert' s 
Aichiv,  1860)  found  that  a healthy  man  in  a bath  of  the  temperature 
of  28°  to  30°  C.  produces  about  twice  as  much  heat  as  normal ; in  a bath 
of  24°.  C.,  about  three  times  as  much ; and  in  a bath  of  20°  C.,  about 
four  times  as  much.  Liebermeister  ( Reobachtungen  und  Yersuche  uber 
die  Anwendung  des  kalten  Wassei's  bei  fieberliaften  Kranklieiten , Leipsic, 
1868)  found  that  in  a healthy  man  exposure  to  cold  for  a brief  period 
of  time  causes  a rise  in  the  bodily  temperature,  and  on  extending  his 
lesearches  into  fever  proved  that  where  the  external  cooling  was  not 
too  powerful  or  too  long  continued  the  same  was  true  of  fever-patients. 
From  this  it  follows  that  the  use  of  external  cold  stimulates  heat- 
pi  oduction.  This,  to  my  mind,  has  been  confirmed  by  the  chemical 
researches  upon  men  of  J.  Gildemeister  ( Virchow's  Archiv,  Bd.  lii.  p. 
131),  of  Dr.  Lehmann  (Ibid.,  Bd.  lviii.,  1873),  and  of  Professor  Lieber- 
meister himself  (Deutsches  Archiv  fur  Klin.  Med.,  Bd.  x.  p.  89),  and  by 
those  of  A.  Boehrig  and  N.  Zuntz  (Pfluger's  Archiv,  Bd.  iv.  p.  66)  upon 
animals,  all  of  which  show  that  both  in  health  and  in  fever  very  much 
more  carbonic  acid  than  normal  is  eliminated  under  exposure  to  cold, 
is  would  appear  to  prove  that  cold  baths  increase  the  production  of 
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animal  heat.  It  seems  most  probable  that  this  is  the  case , but  A. 
Murri  believes  that  he  has  proved  that  the  cold  baths  have  no  such 
influence  * At  any  rate,  the  investigations  of  Liebermeister  (loc.  cit.,  p. 
134)  and  others  have  shown  that  the  first  rise  of  temperature  produced 
alike  in  healthy  and  in  fever  subjects  by  exposure  to  a moderate  and 
not  too  long  continued  cold  is  followed  after  removal  of  the  cold  by  a 
fall  of  bodily  temperature  of  greater  or  less  degree.  While,  therefore, 
external  cold  probably  first  stimulates,  it  afterwards  depresses  the  pro- 
duction of  animal  heat.  The  further  experiments  of  Liebermeister 
(. Deutsches  Archiv  fur  Klin.  Med.,  Bd.  x.  p.  425)  upon  the  elimination 
of  carbonic  acid  are  also  in  accord  with  his  temperature-study,  for  he 
found  that  after  the  bath  the  elimination  sank  below  normal,  and  so 


continued  for  a considerable  period. 

If  the  cold  bath  really  affects  the  fever-process,  it  ought  distinctly 
to  reduce  the  excretion  of  urea.  That  it  has  this  action  would  seem  to 
be  proved  by  the  research  of  Sassetzky  (Virchow's  Archiv,  xciv.  517) 
who  found  that  the  continuous  use  of  the  cold  bath  invariably  lessened 
the  urinary  elimination  of  nitrogenous  material  and  of  the  phosphates, 
although  it  increased  the  total  flow  of  urine.  The  subject  is,  however, 
a very  difficult  one,  chiefly  because  it  is  almost  impossible  to  know 
in  any  individual  case  what  the  elimination  of  urea  would  have  been 
if  no  baths  had  been  used.  Bauer  and  Kiinstle  (. Deutsches  Archiv  f. 
Klin.  Med.,  xxiv.)  gave  to  the  patients  cold  baths  upon  alternate  days, 
and  found  that  the  excretion  of  urea  was  m each  case  greater  on  the 
days  when  baths  were  used  than  on  those  on  which  they  were  not  em- 
ployed These  experiments  have  been  quoted  as  showing  that  the  cold 
bath  increases  the  excretion  of  urea,  but  in  Schleich’s  investigations  on 
the  effects  of  hot  baths  ( Archiv  f.  Kxper.  Path.,  + 

the  excretion  of  urea  frequently  did  not  show  itself  imti  the  day  af 
the  bath.  It  is  probable,  therefore,  as  believed  by  Schleich,  that  the 
destruction  of  albuminous  substance  in  the  tissues  is  not  mamfested  m 
urea-elimination  until  after  twenty-four  hours,  or,  in  other  words,  t 
twenty-four  hours  are  necessary  for  the  completion  of  the  Ration 
aTthe  excretion  of  urea;  so  that  if  the  baths  are  used  on  a Monday 
the  urinary  solids  will  indicate  their-  effects  not  on  the  same  day  but  on 
Tuesday  If  this  be  correct,  the  experiments  of  Bauer  and  Kunetle 
are  in  accord  with  those  of  Sassetzky  in  showing  that  the  cold  bath 

Ibsens  the  formation  of  urea  in  fever. 

During  the  bath  the  pulse  of  the  fever-patient  usually  becomes 

much  smaller  and  harder,  and  the  sphygmographic * 
AVinternitz  before  and  after  the  use  of  the  co  < - ( , , 

this  kind  can  be  trusted)  indicate  that  there  is  after  the  cold  bath 

greatly1  increased  arterial  tonus.  (See  FcWl.  *.  Onpr./itr  ^ 

* T , vo  neT0r  SCen  the  brochure  of  A.  Murri  (Del  Potere  regulator*  della  Temperatura 
animate,  Firenze,  1873).  It  is  abstracted  in  the  London  Medical  Reeor  , vo  . i. 
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Med.,  1886.)  It  may  be  that  the  good  obtained  by  the  cold  bath  is 
really  due  to  a reflex  action  upon  the  nerve-centres,  and  is  not  entirely 
the  result  of  the  withdrawal  of  the  heat.* 

The  results  of  the  physiological  study  of  the  effects  of  cold  in  fever 
may  be  summed  up  as  follows : During  a sufficiently  prolonged  applica- 
tion of  cold  the  bodily  temperature  falls , although  an  increased  production 
of  heat , i.e.,  consumption  of  tissue,  at  first  occurs.  After  the  application, 
the  bodily  temperature  continues  to  fall,  or  but  slowly  regains  its  former 
position:  the  present  evidence  at  our  disposal  indicates,  but  is  not  sufficient 
to  prove,  that  this  slow  regaining  of  bodily  temperature  is  due  to  a dimin- 
ished production  of  animal  heat,— that  is,  to  a decrease  in  the  waste  of 
tissue  and  in  the  formation  of  urea  and  carbonic  acid. 

The  clinical  evidence  in  regard  to  the  use  of  cold  in  fever  may  be 
looked  at  in  two  different  Avays.  Thus,  we  may  consider  the  assertions 
and  results  of  individual  observers  who  have  seen  large  numbers  of 
cases  and  used  the  method  faithfully,  or  we  may  weigh  the  sum  total 
of  the  experience  of  all  who  have  Avritten  upon  the  subject.  At  first 
sight  it  may  appear  that  the  latter  is  by  far  the  best  course  to  pursue ; 
but  it  must  be  borne  in  mind  that  the  treatment  is  one  opposed  to  the 
ordinary  medical  prejudices,  that  its  efficient  carrying  out  involves  so 
much  labor  and  attention  as  to  be  almost  impossible  to  those  who  dis- 
believe in  its  usefulness,  and  that  those  physicians  who  claim  most  for 
the  method  affirm  most  strongly  that  to  do  much  good  it  must  be  prac- 
tised very  vigorously  and  steadily.  These  things  being  so,  it  seems 
wisest  to  look  at  the  evidence  from  both  points  of  view,  and  I shall  first 
tabulate  all  the  statistics  I have  been  able  to  collect  and  afterwards 
discuss  the  statements  of  individual  observers. 


* Naunyn  ( Archiv  f.  Exper.  Path,  und  Pharm.,  Bd.  xviii.,  Heft  1 and  2,  1884),  indeed 
recently  denies  that  the  good  achieved  is  due  to  withdrawal  of  heat  at  all.  In  his  experi- 
ments he  found  that  if  he  maintained  proper  ventilation,  carefully  giving  food  and  water,  he 
could  gradually  heat  rabb.ts  up  to  the  temperature  of  107°  and  108°,  and  keep  them  at  this 
temperature  for  weeks  without  their  evidencing  any  inconvenience  and  without  the  production 
of  any  internal  lesions.  Krishaber  was  also  able  to  maintain  in  a dry  room  117°  F his  own 

tPr,r;ring  107°’  PU!T  85>  reSPiration  35‘  Naui'y°  * a very  strong  advocate,  as 
the  result  of  h,s  experience,  of  the  employment  of  frequent  baths  in  the  treatment  of  fever, 

' renvtr68  % reducing  bodily  a"d  increasing  renal  secretion! 

(CenLlbTT a 6 P r;’  aDd  S!!mulatlng  the  nerve-centres.  L.  Schweinburg  and  C.  Poliak 
Centralbl.  f.  Geeam.  Therap.,  March,  1887)  have  found  in  a series  of  apparently  very  careful 

hiP'bath8  n0tab'y  inCreaS°  blood-Pr<>ss«re  and  ^sen  pufse-rate,  while 
the  ulof  colta  *«»»»  Sieves  that  better  results  are  obtained  from 

very  severe  cases'1  **  than  th°  omPloyme“t  of  excessively  cold  baths.  In 

m Jt  according  W 7 °tiC  PUlSe  and  disturbllnao  of  the  sensorium,  the  bath  treat- 
1030  F.  and  r ° NaUDyn’  8h°Uld  b<>  commenced  bofore  the  axillary  temperature  reaches 
Such  a treatment  U’°n  y a.  Warm  bath  may  in  8uoh  case  he  given  between  two  cold  baths, 
tendinum  or^reaV8  7 indi0ftt°d  wh<m  thero  is  marked  delirium,  tremor,  subsultus 

favorabT  result  reSt'e8SneS9;  a Warm  bath  in  the  evening  then  seldom  fails  to  produce  some 
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TABLE  SHOWING  THE  BESULTS  OF  THE  COLD-WATER  TREAT- 
MENT IN  TYPHUS  AND  TYPHOID  FEVER. 


Name  of 
Reporter. 

Place. 

Number 
of  Cases. 

i 

Mortality, 
Per  Cent. 

Jiirgensen. 

Petri. 

Liebermeister. 

Kiel. 

jaubbach. 

Basel. 

160 

31 

1121 

3.1  Pr 

3.2 

8.2  Pr 

Hosier. 

u 

Greifswald. 

S( 

71 

92 

7. 

9.  Tj 

Becher. 

Ostpreussen. 

17 

24.  Tj 

Brandt. 

Goden. 

Stohr. 

Drasche. 

Ziemssen. 

Stieler. 

Pastau. 

Stettin. 

a 

Wurzburg. 

Vienna. 

Erlangen. 

Munich. 

Breslau. 

479 

24 

120 

40 

32 

226 

246 

3.5  Pi 
20.8 

6.6  P 

10.  Y 

9.4  F 

5.6  F 

11.8  T 

Popper. 

Itiegel. 

Prague. 

Wurzburg. 

20 

156 

5. 

4.4  0 

Gotz. 

Prague. 

54 

5.5  T 

it 

Scholz. 

Wunderlich. 

tt 

Bremen. 

Leipsic. 

50 

125 

155 

18.8  T 

4.  T 

7.  T 

Zauhzer. 

Munich. 

356 

5.6  1 

Bauer. 

it 

87 

7.  9 

Duchek. 

Vienna. 

60 

28.3  1 

Krofft-Ebing. 

Rastatt. 

105 

25.7 

Wille. 

Stecher. 

Schonheiden. 

Pfeifer. 

Leube. 

Rheinau. 

Claye. 

Dammartin. 

Weimar. 

Ulrn. 

59 

146 

82 

58 

47 

19. 

8.2 

3.6 

5.2 

19. 

Bohm. 

Gersauer. 

Niederbronn. 

Vigy- 

131 

97 

11.5 

6.18 

Drasche. 

Merkel. 

Loehel. 

n 

Vienna. 

Nuremberg. 

Vienna. 

« 

55 

41 

87 

105 

19. 

2.2 

18.4 

28.6 

Glfinard. 

Schmidt. 

Lyons. 

Erlangen. 

52 

56 

0. 

0.18 

Ileubner. 

Binz. 

Zeroni. 

Leipsic. 

Versailles. 

Mannheim. 

72 

191 

72 

0.14 

2.1 

18. 

Remarks. 


Previously  15.4  per  cent.  Typhoid  fever. 


Treatment 


Typhoid  fever. 


riy  lA.i-o 

jpuuS  exanthematicus.  Without  baths, 
mortality  16.5  per  cent. 

LllJ  „erious  cases  included.  Almost  every 
fatal  case  came  in  too  late  for  baths  to  do 
good. 

yphoid  fever.  Other  eases  treated  at  the 
same  time,  expectantly,  15.4  per  cent, 
yphus  exanthematicus. 

'yphoid  fever. 

'yphoid  fever.  Previously  18.1  per  cent, 
out  of  1118  cases. 

’yphoid  fever.  Previously  17.6  per  cent, 
out  of  701  cases. 

lyphoid  fever.  Previously  11£  to  16  Per 
cent.  ...  . ... 

According  to  Brandt,  this  high  mortality 
depended  upon  the  treatment  having 
been  imperfectly  performed. 

)nly  bad  cases.  Previous  mortality  34  per 
cent. 


Mild  epidemic. 

yphoid  fever,  among  French  prisoners  of 
war.  Baths  of  moderate  temperature 
used. 

Vphoid  fever.  Military  hospital. 

’yphoid  fever.  Mortality  on  expectant 
treatment  23.91  per  cent. 

Typhus  fever. 

Typhus  fever. 

Tvphoid  fever.  ....  , 

Typhus  fover.  The  treatment  in  this  and 
in  the  preceding  case  was  not  thoroughly 
carried  out ; the  patients  mostly  receiving 
only  three  baths  a day. 

Several*1  fataT’cases  not  counted,  because 
not  received  until  the  fifteenth  day,  and, 
therefore,  too  late  to  test  the  treatment ; 
they  bring  the  total  mortality  to  4.14  per 
cent. 

Soldiers.  Mostly,  if  not  all,  typhoid  fever. 

Soldiers. 
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TABLE  SHOWING  THE  RESULTS  OE  THE  COLD-WATER  TREAT- 
MENT IN  TYPHUS  AND  TYPHOID  FEVER. — Continued. 


Name  of 
Reporter. 

Place. 

Number 
of  Cases. 

Mortality, 
Per  Cent. 

Kemarka. 

Valette. 

Edes. 

Jiirgenson. 

Vogt. 

Tripier  and 
Bouveret. 

In  German  J 
Military  L 
Hospitals.  J 

Ibid.  Second  ) 
Army  Corps.  J 

Lyons. 

Boston. 

Tiibingen. 

Munich. 

f 1877. 

I 1S7S. 

) 1S79. 

{ 1880. 

1S82. 

1883.  1 

21 

32 

220 

221 

481 

2081 

2112 

1741 

2534 

477 

429 

392 

188 

0. 

2.75 

1.8 

2.7 

6. 

7.4 
8.9 

9.4 
8.9 

3.5 

6.5 

3.5 
3.1 

Typhoid  fever. 

Typhoid  fever. 

All  after  this  in  the  table  are  taken  from 
Brandt’s  article  in  the  Deutsches  Med. 
Wochenschrift,  1887. 

This  table  is  of  such  a character  that  a lengthy  discussion  of  it  would 
be  unnecessary  and  unprofitable.  The  failure  at  Vienna  is,  by  the  up- 
holders of  the  method,  very  justly  attributed  to  an  inefficient  carrying 
out,  while  the  apparent  high  mortality  in  some  other  instances  is  due 
to  the  facts  that  the  reporters  included  none  but  the  most  serious 
cases,  or  that  the  patients  were  soldiers  worn  out  by  the  hardships 
and  toils  of  a severe  campaign.  Moreover,  in  many  cases  the  cold- 
water  treatment  was  probably  not  sufficiently  rigorous.  Dr.  Ernest 
Brandt  has  made  a collection  of  nineteen  thousand  and  seventeen  cases 
of  fever  m which  the  antipyretic  treatment  was  carried  out  with  more 
or  less  care,  the  average  mortality  being  7.8  per  cent.  In  this  mass 
are  included  typhoid  and  typhus  fever  with  all  forms  of  primary  and 
secondary  complications,  occurring  in  all  ages,  in  both  sexes,  in  eni- 
emics  and  m isolated  eases,  in  hospital  and  in  private  practice,  in  civil 
and  m military  life,  during  war  and  during  peace.  Brandt  very  forci- 
bly objects  to  these  statistics  as  not  fairly  representing  the  results  of  a 
stringent  antipyretic  treatment,  because  in  many  instances  the  treat- 
men  was  not  carried  out  with  rigor,  and  often  it  was  not  begun  before 
the  last  stages  of  the  disease.  He  has  made  a second  series  of  sta- 

whffih  the  I f fiVe+th°U8and  five  hundred  and  seventy-three  cases,  in 
whlch  the  treatment  was  under  the  direction  of  a physician  who  l ad 

;rrr it:  th°  * 39 1-  <«*.  “ 

ZLTaZZT  r y if  * be  1)0SSible  t0  demonstrate  by  sta- 
it  must  be  J A re8UltS  °f  any  method  of  treatment  whatever, 
continued  Vv t P?Ved  that  the  cold-water  treatment  of  the 
deaths  19  6d  Witb  a rem arkably  small  percentage  of 

evidence  furnish*  8ljud^7n§  tlie  8Ubject  in  these  marred  statistics  the 
e iy  single  observers  in  favor  of  antipyresis  by  cold  be 
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examined,  the  results  are  even  more  positive  * It  is  stated  by  Wmter- 
nitz  ( Verhandl.  des  Gongr.f.  Innere  Med.,  1886,  5)  that  in  the  French  and 
Austrian  armies  the  antipyretic  treatment  of  cold  has  not  been  employed, 
while  in  the  German  army  it  is  practised  more  or  less  zealously,  The 
mortality  in  the  French  army  averages  36.9  per  cent.,  m the  Austrian 
27.4  and  in  the  German  only  9.6.  That  this  decreased  mortality  is 
due  'to  the  antipyresis  seems  to  be  established  by  the  fact  affirmed  by 
Brandt,  that  in  the  Second  German  Army  Corps,  in  which  the  treatment 
is  carried  out  more  thoroughly  and  systematically  than  in  the  other 
corps,  the  mortality  is  less  than  four  per  cent.,  and  that,  too,  m the  face 
of  the  fact  that  in  the  same  hospitals,  from  1849  to  18o6,  the  mortality 
was  twenty-six  per  cent.  Jurgensen  states  that  from  the  year  18o0  to 
1861  there  had  been  treated  in  the  hospital  at  Kiel,  according  to  the 
expectant  method,  three  hundred  and  thirty  typhoid  fever  patients, 
with  a mortality  of  15.4  per  cent. ; while  from  1863  to  1866  during 
which  period  the  antipyretic  method  was  employed,  m one  hundred  and 
sixty  cases  the  mortality  was  3.1  per  cent.  Professor ^Lmbeiuneister has 
employed  the  cold-water  treatment  on  a larger  scale  than  has  any  othei 
Individual.  At  the  hospital  at  Basel,  up  to  the  year  I860,  one  housand 
seven  hundred  and  eighteen  cases  of  typhoid  fever  were  treated  upo 
the  expectant  plan,  with  a mortality  of  27.3  per  cent.  In  1865,  Di 
Liebermeister  introduced  the  use  of  cold  bathing  m a 

— . "rietp"'  £ 

regular*  employment  of  the  method,  and  reduced  the  deatlnrate  m one 
thousand  one  hundred  and  twenty-one  patients  treated,  to  - P ^ 

the  death-rate  “ under  the  antipyretic  plan  would  be  but 

of  what  it  would  be  under  the  other.  received  upon  the 

In  hospital  practice  the  patients  ai  etc.  ■ . P 

first  day  of  the  attack,  and  very  frequently  do  not  ente. 


, r . 1 07.1 1 that  there  have  been  from  six 

* M.  Franz  G16nard  affirms  (««»•«  treited  by  the  use  of  cold  in  Austria,  Prns- 

thousand  to  eight  thousand  cases  of  typ  ° 4 ^ 7 6 per  CCnt.,— the  previous  mortality 

sia,  and  Russia,  with  an  average  mortn  i y ^ eigbteen  to  twenty-five  per  cent.  If 

under  the  old  expectant  method  having  GK>nard  gets  them  from,  however,  I do 

these  figures  be  correct,  they  are  decisive.  Where  M.  U 

not  know. 
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until  the  third  week,  so  that  the  statistics,  as  already  intimated,  favor- 
able as  they  are  to  the  new  treatment,  express  only  a portion  of  the 
truth.  If  the  good  effected  be  so  great  when  the  remedy  is  often  not 
applied  until  the  second  or  third  week,  much  more  is  to  be  expected 
when  it  is  employed  faithfully  from  the  moment  the  temperature  be- 
comes elevated. 

All  those  physicians  who  advocate  the  use  of  cold  baths  in  typhoid 
and  typhus  fevers  appear  to  be  agreed  that,  although  the  mortality  is 
very  much  reduced,  the  duration  of  the  disease  is  shortened  only  in  so 
far  as  complications  are  avoided.  As,  however,  the  patient  is  left  by 
the  disease  much  stronger  than  he  is  when  the  expectant  method  of 
treatment  is  pursued,  convalescence  is  much  more  rapid  than  under  the 
old  plans.  By  the  antipyretic  treatment  the  intense  prostration,  deli- 
rium, stupor,  carphologia,  involuntary  passages,  and  other  manifesta- 
tions of  the  typhoid  state  are  greatly  lessened.  The  relief  afforded  is 
so  evident  to  both  patient  and  attendants  that  they  usually,  after  one 
trial,  acquiesce  in  the  regular  employment  of  the  cold  baths,  although 
to  the  one  the  sensations  are  at  first  very  disagreeable,  and  for  the 
other  the  labor  and  attention  required  are  very  much  increased.  The 
antipyretic  use  of  cold  in  typhoid  fever  has  not,  however,  been  free 
from  determined  opposition  (see  discussions  in  Le  Progres  Med.,  1877 ; 
also  Bull.  Therap.,  xci.),  and  the  assertions  in  its  favor  are  some  of  them 
evident  exaggerations.  I am,  however,  thoroughly  convinced  by  my 
own  experience,  as  well  as  by  the  great  mass  of  recorded  evidence,  that 
the  treatment  of  typhus  and  typhoid  fever  by  cold  is  of  the  utmost 
va  ue,  and  I believe  that  the  cold  bath  is  much  safer  and  more  efficient 
than  are  antipyretic  drugs.  In  America  the  method  has  met  with  com- 
paratively little  favor,  chiefly  because  of  the  labor  it  involves  and  of 
e prejudice  of  the  laity.  I have  no  doubt  that  very  many  persons 
have  died  in  the  United  States  of  typhoid  fever  whose  lives  would 
ave  been  saved  if  the  American  medical  profession  had  risen  above 
the  opposition  of  the  laity  and  above  its  own  prejudice 

A very  practical  question,  but  one  which  we  are  as  yet  scarcely  in  a 

of  ;ri  °rT  A1117,  ? What  are  the  eradications  to  the  use 
of  cold  m fever?  According  to  our  old  ways  of  thinking,  bronchitis 

and  pneumonia  would  especially  seem  to  be  in  the  way.  The  serious 

°f  l0W/r,r8  are’  b0We™r’  lal'S<5ly  deP«i<®‘  upon  the 
Leeeive  Cne-t  tils  adJ™mia  is,  in  turn,  largely  the  result  of  the 
not  found  th/h  Aceordmgly,  the  German  investigators  have 

Liebermeister  wh  ^ ° w ^ the  pneumonias  of  exanthemata, 
says  that  “ nn*  has  h*d  more  experience  than  any  other  observer, 

Son  for  suC  Tma,+uhyP,°8tatiC  and  *he  like,  offer  no 

^ hT8tatiC  “ 

the  lumr  svmnirv  kave  camed  one  or  two  cases,  in  which 

emp  oyfnSldZ T®”  T*7  """"  thrOUShout>  to  a successful  issue, 
employing  cold  fieely,  and  was  unable  to  perceive  any  evil  effect  upon 
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the  lungs.  Prof.  Raynaud,  as  the  result  of  his  experience,  affirms  em- 
phatically that  neither  pulmonic  nor  intestinal  complications  sho 
interfere  with  the  use  of  the  cold  bath  (Bull.  Therap.,  xci.)  On  the 
other  hand,  Proust  reports  (Ibid.,  xcii.)  two  cases  in  which  fatal 
pneumonia  of  the  ordinary  type,  not  the  hypostatic  pneumonia  of 
advanced  fever,  was  apparently  produced  by  cold  baths.  Dr.  A ix 
also  reports  two  deaths  from  pneumonia  in  three  cases  in  which  he 
tried  the  baths.  My  own  feeling  is  that  severe  bronchitic  or  pneu- 
monic symptoms  occurring  in  the  beginning  of  typhoid  fever  should 
make  us  very  cautious  in  using  the  antipyretic  method,  but  that  when 
they  occur  late  in  the  fever,  and  are  due  rather  to  hypostasis  than  to 
inflammation,  they  are  not  contra-indications  to  the  use  of  the  bath. 
Professor  Liebermeister  affirms  that  perforation  of  or  hemorrhage  fiom 
the  bowels  is  a contra-indication  to  the  use  of  cold  in  fever,  because 
cold  has  a tendency  to  produce  determination  of  blood  to  the  intern  _ 
organs  The  experience  of  Wunderlich  (Schmidt's  Jahrbucher,  Bd  clvi. 
p 101)  is,  however,  very  much  opposed  to  this  idea  of  Liebermeister  s. 
He  treated  sixteen  cases  of  severe  intestinal  hemorrhage  wi  co  c «■  , 

with  but  two  deaths, -neither  of  which  resulted  directly  from  the 
hemorrhage,  one  being  from  intestinal  perforation  and  one  from  seme 
pneumonia.  This  mortality  is  certainly  a very  small  one,  for  when 
Lid  water  was  not  employed,  out  of  thirty-two  oases  G^mger^ad 

ten  deaths;  out  of  twenty-one  Jenner  lost  seven ; oat  >f  fourteen  Gs 

lost  sis ; and  Jaeeoud  had  sis  deaths  in  sis  cases  Interne,  t 

ii  n 758).  Bauer,  however  ( Schmidt's  Jahrbucher.  y ■ P-  )’ 
in  'agreement  with  Liebermeister  in  believing  that  the  baths  shou 
be  discontinued  during  intestinal  hemorrhage.  Yet  them  views  seem  to 
Z based  upon  preconceived  theory  rather  than  upon  actual  rial.  Thus, 
7ber7Ter  says,  “ I have  thus  far  ordered  the  baths  entirely  discon- 
«LLTas  soon  a Wen  slight  hemorrhage  from  the  bowels  occurred 

The  proportion  of  cases  in  which  intestinal  hemorrhage  occurs  does 

- Lem  to  be  increased  by  olt 

“s  thiLLn  thousand  6™  hundred  and 

hundred  and  thirty  of  intestinal  Lami  t Xlded LL  bun- 

hundred  and  thirty-six  cases  of  cold-water J being  in  the 

dred  and  forty  of  looked  upon 

7a  Brindt  appears  to  consider  a cm,— ti on 

t0  the  use  of  the  ^^”5^  ^nt 

ttJaxtzSZGZSxa 

s."1 ‘si  svss. 
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internal  organs.  Under  these  circumstances  the  circulation  has  not 
sufficient  power  thoroughly  to  equalize  animal  heat,  so  that  it  is  said 
to  be  entirely  possible  to  cool  the  exterior  of  the  body  several  degrees 
without  materially  affecting  the  temperature  of  the  interior.  One  of 
the  severe  accidents  which  it  is  affirmed  has  very  rarely  followed  the 
use  of  the  cold  bath  in  pyrexia  is  a sudden  collapse ; and  clinical  expe- 
rience seems  to  indicate  that  when  collapse  is  already  existent  the  cold 
bath  should  not  be  administered. 

In  no  disease  attended  with  a long-continued  pyrexia  has  the  cold- 
water  treatment  been  employed  upon  so  grand  a scale  as  in  typhus  and 
typhoid  fevers ; but  the  results  there  obtained  are  sufficient  to  indicate 
its  usefulness  in  allied  diseases.  Of  all  the  exanthemata,  none  is  more 
constantly  attended  with  excessive  temperature  than  is  scarlet  fever. 
In  this  disorder  the  testimony  to  the  value  of  cold  is  very  strong. 
Going  back  to  Currie,  who  really  first  systematized  the  abstraction  of 


heat  in  fever,  we  find  that  he  habitually  practised  in  the  most  heroic 
manner  cold  affusions  in  the  treatment  of  scarlet  fever,  and  claimed  the 
greatest  success  for  the  measure.  Since  his  day  the  remedy  has  been 
employed  with  asserted  good  results  by  various  observers,  among  whom 
may  be  mentioned  Gerard,  Bruere,  Giannini,  Armstrong,  Laycock,  Bil- 
liet  and  Barthey,  Trousseau,  and  Hiram  Corson  of  Pennsylvania.  The 
evidence  is,  unfortunately,  too  much  generalized  to  allow  of  its  being 
put  in  a statistical  form,  but  for  an  extended  resume  of  it  the  reader 
is  referred  to  the  excellent  article  in  Meigs  and  Pepper’s  work  on  the 
diseases  of  children.  In  almost  all  of  these  cases  the  cold  was  applied 
in  the  form  of  affusions,  a method  which  is  certainly  far  more  terrifying 
to  the  child,  and  probably  less  efficient,  than  the  cold  bath.  Recently 
Dr.  G.  Mayer  ( Jahrbuchfur  Kinder krankheiten,  vii.  4)  has  been  placing 
the  child  in  a bath  of  from  93°  F.  to  73°  P.  (according  to  the  intensity  of 
t e fever)  for  ten  minutes,  whenever  the  temperature  rises  above  102°  F. 
He  affirms  that  the  effect  was  most  beneficial,  and  that  the  reduction  of 
temperature  usually  lasted  for  several  hours.  In  diphtheria , cold  bathing 
as  been  used  to  some  extent,  with  seemingly  good  results.  In  both 
tins  affection  and  in  anginose  scarlatina  it  is  of  the  utmost  importance 
.to  combine  the  cold  bathing  with  the  local  application  of  the  ice-ba<*  or 
ice-poultice  to  the  throat.  During  the  summer  months  serous  diarrhoea 
(c  io  era  infantum ),  m some  of  its  forms,  annually  destroys  large  num- 
bers of  children  m this  country.  In  most  of  these  cases  the  bodily 
emperature  is,  first  or  last,  much  elevated,  and  the  diarrhoea  is  pro- 
n'^1  ^ the  heat>  as  originally  pointed  out  by  Dr. 

“ Med‘  TmeS'  V‘  665 ; Amer'  Journ-  Med-  ScL>  0ct- 
o).  All  the  ordinary  methods  of  drug-administration  frequently  fail, 

’i8UTeed  °Txly  in  kGeping  the  child  alive  ™til  the  heat  of  the 
f • 8U  81  ,es'  Umler  these  circumstances  antipyretic  treatment 

wafer  nf  ^as!Cf^nanner-  1 h‘™e  always  found  simple  bathing  in 
f ab°Ut  75  ’ at  intervals  of  from  three  to  six  hours,  sufficient, 
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but  in  some  cases  tbe  plan  recommended  by  Dr.  Comegys  may  be  re- 
quired,  namely,  by  cold  affusions  while  the  child  is  sitting  in  a cold 

bath.  ' The  effect  is  usually  immediate,  quiet  and  sleep  at  once  replacing 
the  wakeful  restlessness  so  distressing  to  mother  and  child.  There  may 
be  a few  instances  of  sudden  collapse  with  low  temperature  from  ex- 
haustion by  the  serous  discharges,  but  usually  cases  in  which  the  disease 
is  said  to  “ go  to  the  head”  are  those  in  which  the  temperature  rises 
bo  high  as  to  produce  brain-symptoms : under  these  circumstances  the 
vigorous  use  of  external  cold  is  imperatively  demanded. 

^ It  is  in  the  highest  degree  probable  that  systematic  cold  bathing  will 
be  found  serviceable  in  all  blood-poisonings  with  high  temperature,  such 
as  smallpox,  erysipelas,  pysemia,  etc. ; but  as  yet  we  have  no  clinical 
evidence  of  moment  upon  the  matter.  The  high  temperature  that 
prevails  in  sthenic  pneumonia  and  certain  other  inflammatory  diseases 
would  appear  to  indicate  the  abstraction  of  heat ; but  how  far  the  local 
disease  will  be  advantageously  or  disadvantageously  aflfected  m these 
cases  is  as' yet  an  open  question.  Dr.  Gr.  Mayer  (Schmidt  s Jahrb.,  • 
cxlix  p 347)  is  stated  to  have  found  that  defervescence  is  materially 
hastened,  both  in  men  and  in  children,  by  cold  bathing.  Dr  Kissler 
( Virchow’s  Archw , Bd.  xciv.  p.  490)  had  in  one  epidemic  a mortality  of 
17  4 per  cent,  in  twenty-three  cases  treated  with  the  cold  bath,  and  o 
57  1 per  cent,  in  twenty-one  cases  treated  otherwise;  and  Liebermeister 
states  that  whilst  in  six  hundred  and  ninety-two  cases  of  pneimioma 
treated  in  the  hospital  of  Basel  in  various  ways  the  mortality  was  -o 
per  cent.,  in  two  hundred  and  thirty  cases  treated  m the  same  hospita 
by  the  thorough  antipyretic  method  the  mortality  was  only  16.5  per 
eent  Liebermeister  has  also  employed  the  method  m catarrhal  pneu- 
monia puerperal  fever,  cerebro-spinal  meningitis,  acute  rheumatism,  ery- 
sipelas Smallpox,  and  quinsy,  and  affirms  that  he  knows  of  no  case  with 
a^t  febnt  B^ptoms  in  which,  if  the  rise  of  the  temperature  were 
eonsiderabie  or  lasted !»*  he  should  colder  ^ 

lougfy  advises' ’ the  use  of  large’  enemata  of  ice-water,  which  by  their 
local  lotion  relieve  very  greatly  the  pain  and  tenesmus  and  at  the  same 

time  have  a decided  effect  upon  the  pyrexia.  . • p.euer<*i 

In  carrying  out  the  antipyretic  treatment  of  fever  certain  genera 

considerations  should  never  he  forgotten.  It  appears  to  be imposed bte 
to  give  a fever  patient  cold  unless  the  temperatn™  of  *0  bo^ 
reduced  to  near  the  norm.  In  many  instances  the  fall of 
continues  after  the  patient  has  been  taken  out  of  the  bath.  hcimc 
balh  should  not  be  too  prolonged.  I have  been  accustomed  to . beheve 
that  the  good  achieved  by  the  bath  was  simply  the  result  o 

drawal  of  "the  heating,  and  have  therms  “P^^cLidered 
excessive  bodily  temperature  threatened  j the 
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102°  F.  in  the  axilla.  As  it  is  possible  to  cool  the  axilla  without  cooling 
the  interior  of  the  body,  all  temperatures  should  be  taken  in  the  mouth 
or  the  rectum.  Again,  no  bath  or  other  application  does  good  unless  it 
removes  the  heat,  but  the  cold  should  never  be  applied  more  severely 
than  necessary.  I have  used  cold  spongings,  cold  packings,  and  the 
various  baths,  and  have  found  that  when  a portable  bath-tub  can  be 
brought  to  the  bedside  of  the  patient  and  readily  filled  and  emptied,  its 
use  is  accompanied  with  less  fatigue  and  disturbance  than  any  other 
efficient  means  of  employing  cold.  The  patient,  wrapped  in  a sheet,  is 
to  be  lifted  by  two  attendants  into  the  bath,  and  then  made  comfortable 
with  pillows,  etc.  Unless  the  pyrexia  is  very  severe,  the  bath  should 
be  at  a temperature  of  90°  F.  and  cooled  down  pro  re  nata.  When  no 
portable  bath-tub  is  at  hand,  sufficient  antipyresis  may  be  had  by  lift- 
ing the  patient,  wrapped  in  a sheet,  upon  a cot  covered  with  a rubber 
blanket,  and  sousing  rather  than  sponging  him  with  cold  water  from  a 
large  carriage-sponge.  If  the  sacking-bottom  or  the  canvas  of  the  cot 
be  so  loose  as  to  sag  down  several  inches,  and  the  rubber  blanket  be 
turned  up  at  the  bottom  and  top  over  a wide  board  nailed  across  the 
top  and  bottom,  the  patient  during  the  sponging  lies  in  a big  pool  of 
water,  and  all  the  effect  of  the  cold  bath  is  obtained  by  removing  with 
a carriage-sponge  this  water  as  fast  as  heated,  and  sousing  fresh  cold 
water  (ice-water  if  necessary)  freely  over  the  upper  part  of  the  patient. 
Under  no  circumstances  should  the  patient  be  allowed  to  help  himself 
at  all  during  the  various  movements.  When  the  extremities  seem 
especially  affected  by  the  bath,  they  should  be  rubbed  so  as  to  maintain 
their  circulation.  I have  frequently  applied  hot-water  bottles  to  the 
feet  while  the  body  was  being  bathed,  with  good  effect. 


CHAPTER  IV. 

ELECTRICITY. 


General  Considerations. — Electricity  is  a force  which  is  developed 
in  various  ways,  but  which  is  essentially  the  same  entity  undei  all  cir- 
1 cumstances.  When  it  is  obtained  by  rubbing  two 

M surfaces  together,  it  is  known  as  frictional  electricity , 
when  it  is  obtained  by  the  union  of  two  dissimilar 
metals,  it  is  called  galvanism.  Frictional  electricity 
is  almost  never  used  in  medical  practice,  and  I shall 
say  nothing  more  about  it  in  this  book. 

There  are  a large  number  of  different  patterns  or 
arrangements  of  the  elements  which  geneiate  gal- 
vanism, but  the  ideal  or  typical  cell  may  be  said  to 
be  formed  of  two  dissimilar  metals  immersed  in  some 
corrosive  liquid  and  connected  with  each  other  by  a 
piece  of  wire  externally.  Under  these  circumstances 
the  current  starts  from  the  metal  most  easily  cor- 
roded, passing  through  the  liquid  to  that  less  easily  acted  upon,  and 
from  this  over  the  external  wire  to  the  starting-point.  The  external 
end  of  the  least-easily  corroded  plate  is  therefore  always  giving  oft 
electricity,  and  is  known  as  the  + or  positive  pole,  while  the  corre- 
sponding end  of  the  other  plate  is  constantly  receiving  electricity,  and 
is  spoken  of  as  the  — or  negative  pole.  When  wires  are  attached  o 
these  plates  they  become,  as  it  were,  prolongations  of  the  plates,  and 
their  ends  constitute  the  poles.  Thus,  in  the  diagram,  G==  copper 
Z = zinc,  P and  N = poles,  and  the  arrows  show  the  direction  of  the 
current.  The  positive  pole  is  called  the  anode  (ivd,  upwards  and  <f«c, 
a way)  ; the  negative,  the  cathode  (xard,  downwards,  and  Motf. 

As  the  electric  current  does  not  primarily  exist,  it  is  evident  that  m 
the  typical  or  ideal  galvanic  cell  there  must  be  something  which  sets 
it  in  motion.  This  force  is  the  so-called  electro-motor  force  and  . 
been  determined  by  physicists  to  be  a definite  quantity  for  the  same 
combination  of  metals  at  the  one  temperature.  This  ^ce^s  gener- 
ated at  the  point  of  contact  of  the  metals,  in  obedience  to  the  law 
discovered  by  Volta,  that  when  two  metals  are  in  contact  with 
o her  I disturbance  of  the  electrical  conditions  of  those  metals  occur. 
The  amount  and  energy  of  this  disturbance  vary  according  to  the 
Iture  of  the  metals,  and  experiments  have  shown  that  all  metals  have 
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definite  electro-motor  powers  or  properties,  and  that  they  can  readily 
be  arranged  in  a regular  series.  A study  of  this  series  is  not  necessary 
to  an  understanding  of  electro-therapeutics,  and  the  reader  desirous  of 
knowledge  upon  this  especial  point  is  referred  to  works  on  physics. 
It  must  be  borne  in  mind  that  the  electro-motor  force  is  constant,  so 
that  in  any  given  combination  of  metals  in  a galvanic  cell  the  electro- 
motor force  is  always  the  same,  whether  the  plates  of  the  metal  be  large 
or  small,  whether  the  solution  be  an  acid,  a saline,  or  pure  water.  The 
strength  of  the  current  is  not,  however,  decided  entirely  by  the  electro- 
motor force  of  the  cell.  Every  known  substance  refuses  more  or  less 
imperiously  to  allow  the  passage  of  electricity.  The  best  conductors 
oppose  a really  very  great  resistance.  How,  it  is  evident  that  this 
resistance  is  opposed  to  the  electro-motor  force,  and  that  if  it  be  greater 
than  the  latter  it  will  altogether  prevent  the  passage  of  any  current. 
The  strength  of  the  current,  then,  depends  upon  the  relation  between 
the  resistance  and  the  electro-motor  force  ; aud  we  have  the  celebrated 
law  of  Ohm,  which  may  be  expressed  by  the  formula  c ( current-strength ) 
e ( electro-motor  force ) 

r (resistance)  This  law  experiment  has  shown  to  be  impera- 
tive, no  increase  or  diminution  of  the  size  of  the  plates,  no  change  in 
the  character  of  the  solution,  affecting  it. 

The  resistance  to  the  current  in  a galvanic  combination  is  a double 
one . inside  of  the  cell  the  fluid  between  the  plates  opposes  the  passage 
of  the  electricity,  and  outside  of  the  cell  the  conductor  which  completes 
the  circuit  also  offers  a resistance.  The  reason  a battery  almost  ceases 
to  yield  a current  when  water  is  substituted  for  the  acid  usually  em- 
ployed is  not  a purely  chemical  one,  but  simply  because  water  is  an 
almost  complete  non-conductor,  and  offers  triumphant  resistance  to  the 
current,  while  the  acid  conducts  and  readily  allows  the  current  to  pass. 
Ihe  entire  resistance  (r)  is  then  made  up  of  two  factors  : the  internal 
resistance  (ir),  and  the  external  resistance  (er).  The  formula  of  Ohm 

may  therefore  be  read  c = - 

ir  -f-  er 

As  already  stated,  when  the  plates  of  a cell  are  increased  in  size  the 
electro-motor  force  is  not  increased,  but  as  the  surfaces  of  the  plates  are 
increased  the  diameter  of  the  conductor— i.e.,  the  mass  of  fluids  between 
e plates— is  increased;  and  consequently,  as  the  resistance  in  a con- 
ductor is  inversely  as  the  size  of  its  cross-section,  the  strength  of  the 
cm  lent  is  increased.  To  make  this  a little  clearer,  suppose  ir  in  a 

certain  cell  equal  10,  then  c = if  now  the  plates  of  the  cell 


A similar  result — i.e.,  less- 


be  doubled  in  size,  c = e _ e 

-f  er  5 er 

Ziff:  inte™al  distance — can  be  achieved  by  shortening  the 
distance  between  the  plates  of  the  cell, -i.e.,  the  length  of  the  con- 
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ductor, — or  by  in  any  way  making  the  intervening  liquid  a better 
conductor. 

The  change  in  strength  of  a current  by  the  increase  of  the  size  of 
the  plates  of  the  cells  can  readily  be  expressed  by  the  formula  of  Ohm. 
If  the  letters  signify  as  before,  and  the  internal  resistance  be  diminished 

y times  by  increasing  the  size  of  the  plate  y times,  instead  of  c = ^ 

If,  instead  of  a single  cell,  a number  of  cells  are 


^ »11  ^ / 

ir  \ ' arranged  in  such  a way  that  the  copper  of  one  is  con- 

y ' 61  nected  with  the  zinc  of  the  next,  the  electro-motor 

force  of  the  combination  is  equal  to  the  sum  of  the  electro-motor  forces 

of  the  cell : thus,  if  e = the  electro-motor  force  of  the  single  cell,  and 

y — the  number  of  cells,  the  electro-motor  force  of  the  battery  will 

be  ye.  It  is  plain  that  the  internal  resistance  of  the  battery  is  also 

ye 


increased  y times,  so  that  the  formula  of  Ohm  will  stand  c e). 

Of  course,  the  strength  of  a current  is  greatly  affected  by  the  ex- 
ternal resistance.  In  very  many  instances  the  external  resistance  is 
enormous.  Suppose,  then,  this  external  resistance  in  a given  case  be 
1000  times  the  internal  resistance,  the  formula  of  Ohm  will  read, 

e It  i8  evident  that  under  these  circumstances  ir,  the 

ir  + 1000  ir 

internal  resistance,  becomes  very  insignificant,  and  that  very  little  is 
gained  by  increasing  the  size  of  the  plates, -i.e,  by  diminishing  the 
internal  resistance;  for  if  the  plates  were  increased  fivefold  the  in- 
crease of  the  strength  of  the  current  would  only  be  the  difference 


between 


and 


ir 


-j-  1000  ir 


ir  + 1000  ir 


a difference  which  is  very 


slio-ht.  On  the  other  hand,  when  the  external  resistance  is  very  great, 
everything  is  gained  by  increasing  the  number  of  cells,— i.e.,  increasing 

the  electro-motor  power;  for  v^oOOfr  S™  » diffOTent  rc' 

When,  therefore , the  external  resistance  is  many 


suit  from 


ir  4-  1000  ir 

times  greater  than  the  internal,  practically  nothing  is  gained  by  increasing 
the  size  of  the  plates,  everything  by  increasing  the  number  of  the  elem™*' 
The  converse  of  the  above  reasoning  also  holds.  If  the  externa 
resistance  be  very  slight,  the  internal  rises  in  importance.  Thus,  sup- 


pose 


er  — 


ir  Then  the  formula  would  be  c = 


In  this 


1000 


ir  + 


ir 


1000 


case  a great  deal  is  gained  by  increasing  the  size  of  the  plates,  for 
* gives  a very  different  result  from  L— — In  such  a case, 


ir  , ir 
5 ' 1000 


*r  + 


ir 


1000 
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by  quintupling  the  size  of  the  plates  the  strength  of  the  cui'rent  is 
practically  increased  fivefold.  On  the  other  hand,  it  is  plain  that  when 
the  external  resistance  is  slight  the  gain  by  increasing  the  number  of 
cells  is  a slight  one,  for  the  internal  resistance  is  increased  as  many 
times  as  the  electro-motor  force.  Thus,  if  five  cells  are  used,  the 

5 ^ 

-,  which  will,  of  course,  give  practically 


formula  will  be  e = 


5 ir  -f- 


ir 

1000 


the  same  result  as 


ir  -j- 


ir 

1000 


The  law,  then,  may  be  stated  to  be  that  when  the  external  resistance 
is  very  slight,  increasing  the  number  of  the  elements  has  no  practical  effect 
upon  the  strength  of  the  current,  while  an  increase  of  the  size  of  the  elements 
has  the  greatest  effect. 

When  there  is  no  very  great  disproportion  between  the  internal  and  the 
external  resistance,  it  is  evident  that  the  strength  of  the  current  may  be  in- 
creased by  increasing  either  the  size  or  the  number  of  the  elements.  Thus, 

if  er  — ir,  c = - — e- — = - — e——  ■ and  increasing  the  size  of  the  plates 
ir  -f-  er  ir  ir  1 


fourfold  will 


give  the  formula  c = 


7 


or  increasing  the  num- 


ber of  the  elements  to  four  will  yield  the  formula  c — 4 e per_ 

4 ir  _|_  ir 

haps  the  result  will  be  clearer  if  figures  be  used.  Suppose  e = 100, 


and  er  =.  10.  Then  the  first  formula  will  be  c = 

the  second,  c = — 100  . = 8 ; the  third,  c = — 400 

12+  10  40  + 10 


100  . 
10  + 10  ~ ' 

= 8.  When, 


therefore,  the  external  and  the  internal  resistance  are  equally  balanced,  the 
strength  of  the  current  is  equally  increased  by  increasing  either  the  number 
or  the  size  of  the  plates. 

The  application  of  the  foregoing  principles  to  electro-therapeutics  is 
a very  simple  one.  In  the  ordinary  applications  of  electricity  to  the 
body,  the  resistance  of  the  tissues  is  very  many  times  greater  than  the 
internal  resistance  of  any  battery,  and  consequently  the  latter  may  be 
o a y isregarded.  Hence  for  ordinary  purposes  the  formula  stands 

C = Te  and  P°Wer  can  be  gained  only  by  increasing  e,— that  is,  by 
augmenting  the  number  of  cells. 

When,  however,  it  is  desired  to  act  upon  the  blood  in  an  aneu- 
rismal  sac,  the  needles  are  brought  close  to  each  other;  and,  moreover, 
the  blood  is  a comparatively  good  conductor  of  electricity.  Hence  in 
cases  t e exteinal  resistance  is  so  much  reduced  that  the  internal 
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becomes  of  such  importance  that  it  should  not  be  overlooked.  It  fol- 
lows, therefore,  that  when  an  aneurism  is  to  be  acted  upon  the  plates 
should  be  increased  in  size,  while  at  the  same  time  a number  of  cells 
should  be  used. 

In  the  so-called  “ galvano-cautery”  the  current  is  not  passed  through 
the  body  at  all,  but  through  a wire,  which  is  thus  kept  at  a white  heat. 
In  this  case  the  external  resistance  is  vastly  less  than  when  human 
tissues  form  a part  of  the  circuit.  Hence  it  becomes  a matter  of  im- 
portance to  reduce  to  as  great  a degree  as  possible  the  internal  resist- 
ance, and  the  elements  or  plates  should  be  very  large  and  should  be 
placed  very  close  to  one  another  in  the  cells.  The  external  resistance 
is  not,  however,  so  slight  that  it  can  be  entirely  overlooked,  and  hence 
a number  of  cells  are  combined  with  one  another,  so  as  to  give  sufficient 
electro-motor  force. 

In  writing  or  speaking  about  the  use  of  electricity  in  medicine,  it  is 
a matter  of  great  importance  to  avoid  the  use  of  the  old  terms  quantity 
and  intensity , which,  to  use  the  language  of  one  of  the  most  eminent  of 
living  writers  on  galvanism,  “ are  remnants  of  an  erroneous  theory.” 
The  amount  of  mystification  which  has  been  produced  by  talk  con- 
cerning the  therapeutic  effects  of  currents  of  large  quantity  with  low 
intensity  as  contrasted  with  those  of  currents  of  high  intensity  and 
low  quantity  is  equalled  only  by  the  amount  of  nonsense  which  has 
been  written.  Currents  of  galvanism  have  really  only  one  attribute, 
current-strength, — and  that  is  in  strict  accordance  with  the  law 

of  Ohm. 


Xf  c = - it  is  evident  that,  in  order  to  have  a unit  by  which  there  can 

be  a measurement  of  an  electric  current,  it  is  necessary  to  have  a unit 
of  resistance  and  a unit  of  electro-motor  force.  The  unit  which  has  been 
finally  settled  upon  by  electricians  as  the  measure  of  electro-motor  force 
is  known  as  a volt.  It  is  equivalent  to  108  (10  raised  to  its  eighth  power) 
absolute  French  units  of  force*  The  unit  of  resistance  is  termed  an  ohm, 
and  equals  109  absolute  French  units.  Substituting  these  units  for  their 

representative  letters  in  the  formula  c = — , we  get  c ^ ohm 

way  the  unit  of  current-strength  is  obtained,  and  is  known  as  an  ampere. 
This  unit  is,  however,  entirely  too  large  for  practical  purposes.  It  is 
therefore  generally  substituted  by  the  so-called  milliampere,  which  is 

the  one-thousandth  part  of  an  ampere,  or  1Qqq  The  term  gal' 

vanometer  has  long  been  used  in  electricity  as  the  name  of  an  instrument 

* All  forces  aro  convertible  into  one  another,  and  hence  it  is  possible  to  refer 
which  is  employed  in  measuring  electricity,  heat,  or  other  force  to  what .is  ® 

absolute  unit  of  force.  The  absolute  unit  of  force  is  always  mechanical,  and  ^ m the  P«t 
varied  in  different  countries.  At  present,  however,  scientists  almost  universal  y P 
French  unit,  which  is  a representation  of  the  amount  of  force  required  to  raise  one  gramme 
through  one  centimetre  of  distance  in  one  second. 
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which  shows  the  existence  of  an  electro-current.  An  absolute  galva- 
nometer is  one  which  reveals  not  only  the  current,  but  also  the  amount 
of  electricity  that  is  passing.  As  good  absolute  galvanometers  are  now 
manufactured  which  measure  the  current  in  milliamperes,  it  would  seem 
at  first  to  be  a very  easy  matter,  in  testing  the  excitability  of  nerves 
or  in  reporting  cases  treated  by  electricity,  to  state  exactly  how  many 
milliamperes  passed  through  the  nerve  or  through  the  system ; in  other 
words,  it  would  seem  easy  to  have  a dosage  of  electricity  comparable  to 
that  of  medicines.  Unfortunately,  the  affair  is  not  so  simple, — chiefly  on 
account  of  the  diffusion  of  the  electrical  current  which  naturally  takes 
place  during  its  passage  through  the  human  body.  If,  for  instance,  an 
electrode  of  a square  inch  of  surface  be  used,  the  effect  upon  the  organism 
must  be  different  from  that  which  would  be  obtained  by  employing  an 
electrode  of  twenty  square  inches.  In  the  one  case  a concentrated  cur- 
rent would  pass  at  least  for  some  little  distance  into  the  body,  in  the 
other  a large  number  of  proportionally  feebler  currents  would  enter 
from  the  beginning.  More  than  this,  when  it  is  intended  to  galvanize 
a fixed  spot,  as  a ganglion  or  nerve-trunk,  it  is  rarely  possible  to  note 
exactly  what  portion  of  the  current  which  enters  the  body  reaches  the 
desired  spot,  and  how  much  of  it  is  diffused  through  other  tissues.  (See 
paragraph  on  conduction.)  In  order,  therefore,  to  compare  results  ob- 

Itained  by  different  electricians,  or  by  the  same  electrician.upon  the  same 
case  in  successive  days,  or  in  different  cases,  it  is  essential  to  know  ex- 
actly the  size  of  the  electrodes  and  the  positions  at  which  they  were 
placed  upon  the  body.  To  facilitate  measurements,  Mr.  C.  W.  Muller 
has  proposed  that  in  therapeutic  electricity  a fraction  be  used  to  ex- 
press the  concentration  of  the  current  which  is  employed,  the  numer- 
ator of  the  fraction  to  consist  of  the  number  of  milliamperes,  the  denomi- 
nator of  the  number  of  square  centimetres  in  the  electrode.  Thus,  the 
fraction  would  mean  that  a current  of  one  milliampere  strength  had 
been  employed  with  an  electrode  of  thirty  centimetres  of  surface,  while 
the  fraction  yg  would  mean  that  the  current  of  four  milliamperes  had 
been  employed  through  an  electrode  of  sixteen  square  centimetres  of 
surface.  These  fractions  do  not  express  in  any  way  the  relative  posi- 
tions of  the  electrode,  and  the  alteration  of  half  an  inch  in  the  position 
of  an  electrode  on  the  surface  of  the  body  may  double  or  halve  the 
amount  of  a current  which  reaches  the  desired  spot.  Practical  dosage 
of  electiicity  in  therapeutics  is  probably  a chimera,  and  certainly  has 
not  yet  been  satisfactorily  achieved.  It  is  possible  that  in  certain  deli- 
cate cases,  with  very  careful  investigators,  the  measurement  may  be 
employed  with  advantage  for  the  study  of  physiological  results.  But 
one  who  is  familiar  with  the  average  training  in  physical  science  of 
physicians  who  use  electricity  must,  I think,  recognize  that  the  publica- 
tions of  electrical  measurements  amount  to  little  more  than  a show  of 
scientific  accuracy. 

For  ordinary  use  in  diagnosis  and  treatment  of  disease  galvanome- 
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ters  are  not  required,  the  experienced  medical  electrician  being  suffi- 
ciently guided  by  the  sensations  of  the  patient  and  the  muscular  effects 

achieved. 

A dense  fog  has  been  thrown  around  the  subject  of  electro-thera- 
peutics by  the  Idea  that  there  are  various  essentially  different  forms  of 
galvanism.  The  current  which  flows  from  a cell  or  a combination  of 
cells  is  spoken  of  as  a continuous  current , or  sometimes  as  a primary  cur- 
rent; besides  this,  modern  therapeutists  use  another  series  of  currents, 
which  lire  known  ns  the  induced  cuvvents. 

The  term  primary  current  is  often  applied  to  one  of  these  induced 
currents.  If  we  employ  the  name  continuous  current  for  that  current  , 
derived  from  the  galvanic  cell,  we  must  continually  be  speaking  of  the 
interrupted  continuous  current,  which  certainly  is  inelegant.  I shall, 
therefore,  employ  the  name  chemical  current  or  galvanic  current  to  desig- 
nate that  form  of  galvanism  which  is  generated  in  the  galvanic  cell. 

If  a coil  of  insulated  wire  have  a bar  of  soft  iron  placed  in  its  centre 
and  be  surrounded  by  an  external  coil  of  wire,  when  a chemical  current 
is  passed  through  the  first  coil,  owing  to  physical  laws  which  it  is  not 
necessary  here  to  consider,  every  time  the  galvanic  circuit  is  completed 
or  interrupted  a brief  current  of  electricity  is  induced  m the  inner  or 
first  coil,  and  also  a similar  current  in  the  outer  or  second  coil.  1 e 
only  physical  facts  which  it  is  necessary  for  us  to  know  are  that  these 
induced  currents  are  very  brief  and  of  great  strength,  also  that  t ey 
are  to-and-fro  currents,— that  is,  run  in  opposite  directions  m each  indi- 
vidual coil  Thus,  in  the  inner  or  first  coil,  when  the  galvanic  circuit  is 
closed,  the  induced  current  in  the  inner  coil  runs  parallel  to  the  gener- 
ator chemical  current ; but  when  this  latter  current  is  broken,  the  induced 
current  runs  in  a contrary  direction.  In  the  outer  cod,  the  induced 
current,  which  is  instantaneously  developed  when  the  galvanic  curren 
is  sent  through  the  inner  coil,  pursues  a direction  opposite  to  that  of  the 
chemical  current;  but  when  the  latter  is  broken,  the  return  mduced 
current  in  the  outer  coil  runs  parallel  to  the  generator  current. 

As  these  induced  currents  run  backwards  and  forwards,  to  and  tro, 
in  this  way,  it  would  appear  that  there  could  not  be  any  negative  or 
Litive  pete  to  the  battery  which  generates  them,  for  if  one  end  or  p le 
of  the  wire  constituting  the  coil  be  negative  in  regard  to  the  tot  in- 
duced current,  it  must  be  positive  in  regard  to  the  second  01  retur 
current  This  is  assuredly  true  so  far  as  concerns  the  outer  or  second 
coil  but  is  not  true  for  the  inner  or  first  coil,  as  is  readily  understood  by 
means  of  the  diagram  of  an  induction  battery  given  on  tbs .opposite  page 
It  is  plain  that  when  the  current  is  passing,  the  hammer  h being 
in  the  position  represented  in  the  diagram,  m will  become  magnetic 
md  attract  h.  This  at  once  breaks  the  current,  and  an  induced  curre 
nil  though  the  first  coil  and  is  received  by  the  patient  grasping  the 
handles  PP  The  instant  the  current  is  interrupted,  m loses  1 s i g 
“and  the  spring-hammer  fiies  bach.  Now  the  circuit  is  closed, 
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and  for  the  second  time  an  induced  current  runs  through  the  first 
coil  c.  It  is  evident,  however,  that  this  induced  current  of  closure 
will  not  pass  through  the  body  of  the  person  grasping  the  handles  PP, 
but  will  pass  along  h through  the  cell  to  the  other  end  of  the  coil,  as  a 
shorter  route  and  one  of  vastly  less  resistance.  It  is  plain  that  from 
the  inner  or  first  coil  the  induced  current  of  broken  circuit  alone  passes 
through  the  body  of  the  patient. 


Fig.  2. 


G,  galvanic  element,  with  the  -f  and  — metals  in  it ; c,  coil  in  which  the  primary  induced 
current,  or  current  of  the  first  coil,  is  generated;  h,  spring-hammer  or  vibrator;  m,  a piece 
of  soft  iron  becoming  a magnet  when  the  current  is  passing ; 2c,  outer  coil  in  which  the 
secondary  induced  current,  or  current  of  the  second  coil,  is  generated  ; P,  handles  of  inner 
coil;  P',  handles  of  outer  coil. 


In  regard  to  the  outer  coil,  it  is  evident  that  when  the  circuit  is 
closed  the  momentary  induced  current  must  run  through  the  body  of 
him  who  grasps  the  handles  F and  F,  and  that  the  return  current 
which  passes  when  the  circuit  is  broken  must  take  the  same  route. 

It  follows  from  the  above  considerations  that  the  current  of  the  first 
coil  runs  through  the  patient  only  in  one  direction , and  electricians  may 
correctly  mark  poles  + and  — , but  that  the  current  of  the  second  coil 
runs  in  both  directions , so  that  any  designation  of  its  handles  as  posi- 
tive and  negative  is  incorrect.  The  only  justification  for  the  marking 
„e  8e®ondaiy  or  outer  current  poles,  as  is  often  done,  is  found  in 
the  tact  that  the  induced  current  of  the  broken  circuit  is  stronger  than 
a o the  closed  circuit.  Hence  it  is  that  with  very  strong  currents 
the  two _poles  can  sometimes  be  distinguished  when  grasped  in  the 
and.  The  difference  is,  however,  a slight  one,  and  for  all  practical 
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purposes  the  induced  current  of  the  outer  coil  is  a to-and-fro  one, 
without  any  negative  or  positive  poles. 

If  a strong  continuous  galvanic  current  be  passed  through  a person, 
a shock  is  felt  at  the  moment  of  making  and  breaking  the  circuit,  but 
while  the  current  is  passing  no  sensation  is  perceived  except  at  the 
points  of  entrance  and  exit.  Or  if  the  current  be  passed  through  the 
nerve  of  a muscle,  that  muscle  violently  contracts  at  the  moment  the 
circuit  is  made  or  broken,  but  while  the  current  is  flowing  is  quiescent. 

If  a rapidly-interrupted  faradic  current  be  passed  through  a nerve,  the 
muscle  supplied  by  that  nerve  is  thrown  into  a continuous  spasm.  The 
reason  of  this  is  obvious.  The  so-called  faradic  or  induced  current  is, 
as  has  already  been  stated,  a succession  of  instantaneous  broken  cur- 
rents for  the  first  coil,  and  as  brief  to-and-fro  currents  for  the  outer 
coil  • so  that  the  circuit  is  continually  being  closed  and  broken,  and  the 
muscle  is  continually  excited  to  action.  There  is,  therefore,  a different 
result  achieved  in  the  application  of  the  continuous  and  induced  cur- 
rents, not  because  there  is  any  real  difference  m their  nature,  but 

because  the  mode  of  application  is  diveise. 

Most  medical  electricians  teach  that  the  true  galvanic  current  is 
very  different  from  the  faradic  current,  and  many,  like  Duckenne, 
persist  in  asserting  that  the  currents  of  the  first  coil  are  essentially 
different  from  those  of  the  second.  Galvanism  is,  however,  galvanism ; 
and  its  nature  and.attributes  are  probably  always  the  same ; the  faradic 
currents  are  lacking  in  the  chemical  power  of  the  continuous  current 
because  they  pass  so  quickly  that  they  have  not  tune  to  exert  a chem- 
ical influence.  Gunpowder  can  be  passed  so  quickly  through  the  hot- 
test flame  as  not  to  he  ignited.  The  secondary  induced  current  differs 
somewhat  in  its  action  from  the  primary  simply  because  the  latter  is 
not  a to-and-fro  current,  and  we  cannot  readily  convert  an  induced 
into  a galvanic  or  chemical  current,  because  we  cannot  readily  tie 
together,  as  it  were,  the  ends  of  the  brief  currents  into  one.  I have 
no  doubt  that  if  we  could  get  the  interruptions  at  the  rate  of  many 
thousand  times  a minute,  we  should  find  that  the  primary  induced  cur- 

renVTttarta^^  contrivances,  interrupt 

the  ^continuous  cu£en(  or  even  rapidly  reverse 

to-and-fro  current  like  that  of  the  outer  coil.  When  tin,  is  done,  i 
impossible  to  distinguish  between  the  action  of  the  ^ lvamc  and  ^ 
of  the  faradic  current  in  producing  muscuku  con  . 

* It  ha3  been  found  that  when  a faradic  machine,  or  its  equivalent,  the  so-called l 
galvanic  machine,  is  so  constructed  that  the 

but  do  not  doubt  that  their  currents  wU1  be 
found  to  produce  the  same  results  as  chemical  currents. 
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that  in  certain  diseased  states  of  the  muscle  it  has  been  asserted,  and 
with  apparent  reason,  that  the  action  of  the  induced  current  is  essen- 
tially different  from  that  of  the  true  galvanic  current.  But  I believe 
further  investigation  will  show  that  the  seeming  differences  are  really 
due  to  the  difference  in  the  lengths  of  time  during  which  the  currents 
are  passing,  and  not  to  any  inherent  peculiarities  of  the  various  currents 
themselves. 

It  is  of  the  utmost  importance  to  determine  by  what  route  or  routes 
galvanic  currents  pass  through  the  body  when  the  poles  are  applied  to 
it,  and,  since  the  body  as  a galvanic  conductor  is  governed  by  ordinary 
physical  laws,  some  knowledge  of  these  laws  is  a necessity  to  the  electro- 
therapeutist. 

If  a current  be  passing  along  a homogeneous  conductor,  such  as  a 
wire  of  iron,  of  copper,  or  of  other  metal,  and  that  conductor  splits  up 
into  a number  of  branches,  the  current  also  divides,  as  is  illustrated  in 
the  diagram  (Big.  3).  If  these  branches,  being  of  equal  size  and  length, 
offer  an  equal  resistance,  the  cur- 
rent divides  equally;  but  if  the  Btg.  3. 

size  or  length,  and  consequently 
the  resistance,  of  the  branches  be 
unequal,  the  division  of  the  cur- 
rent is  unequal ; the  law  being  that 
the  strength  of  the  current  in  each 
branch  of  the  conductor  is  inversely 
proportional  to  the  resistance  of 
that  branch.  This  law  is  as  applicable  to  conductors  composed  of 
many  substances  as  to  those  composed  of  a single  substance ; but  then 
the  resistance  in  a branch  depends  upon  the  specific  resistance  of  the 
substance  of  which  it  is  composed,  as  well  as  upon  its  size  and  length. 

n applying  these  laws  to  the  passage  of  galvanism  through  the 
body  it  must  be  borne  in  mind  that  the  dry  skin  offers  an  enormous 
resistance  to  the  passage  of  the  current,  so  that  practically  none  of  the 
latter  will  pass  along  it.  On  the  other  hand,  when  the  skin  is  thor- 

readily  ^ Water  allows  tlie  current  to  pass  through  it 

Let  us  suppose,  then,  that  in  the  diagram  (Fig.  4)  -f  p and  —v  = 
wetted  poles;  ss  = skin,  with  the  tissues  below  it.  It  is  evident  (hut, 

. the  tissues  were  a uniform  mass,  the  current,  passing  throuo-h  the 

ma  s at  ^°hT7°uId  raeet  “d  through  the  skin  again  as  a solid 
wW  corn!  0q  1,lai"  that>  of  tllcs6  sub-currents,  those 

he  horZ  W'T  T ‘he  8traiSht  Hue  from  +,  to  would  be 
be  the  sW  7°,  ’ therefore’  "'“ting  w'th  the  least  resistance, 

the  rL ST*  ’ 6 “ the  °Urv<s  “nd  consequently  the  length  ami 

until  it  1,  C°  mcl<>a8ed’  thc  strength  of  the  current  would  diminish 
until  it  became  practically  null.  In  this  imaginary  case  the  tissue 

G 
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beneath  the  skin  has  been  supposed  to  be  homogeneous : in  actual  life 
the  tissue  never  is  homogeneous,  and  the  resistance  of  the  different 
constituents  varies  somewhat.  Consequently,  the  strength  of  the  sub- 
divisions of  the  current  is  modified,— those  branch  streams  being  in- 
creased which  run  along  or  through  tissues  that  conduct  readily,  and 


vice  versa. 


Fig.  4. 


By  remembering  these  facts,  we  are  enabled  to  apply ^ctricity  as 
closely  as  may  be  to  any  desired  portions  of  the  body.  Thus,  if  it 
intended  to  affect  as  exclusively  as  possible  a certain  spot  or  minute 
portion  of  a nerve,  a well-wetted  small  electrode  is  placed  directly  ove 
this  portion  and,  especially  if  the  nerve  be  somewhat  deeply  situated, 
pressed  down  firmly  so  as  to  condense  the  tissues  as  far  as  possible 
Lo  a homogeneous  mass,  while  a large  wet  electrode  is  placed  at 
small  distance  from  it  in  a situation  which  the  anatomy  of  the  part 
“u  re"ggest.  The  diagram  (Fig.  5)  will  perhaps  rUustrate  O. 

point  more  clearly  than  would  many  words. 


of  a nerve;  it  is  evident  in  J ^ be  well  wetted  and  pressed 
should  be  chosen,  and  that  they  portion 

firmly  upon  the  trunk  of  the  nerve  toLscles 

which  is  to  be  affected.  Again,  m aPP  ^ ^ d 0f  the  muscles, 

it  is  found  that  if  the  currents  be  sent  th  «gh  ^ody^  ^ ^ 
only  very  imperfect  and  paitm  con  - first  to  discover 

currents  be  excessively  strong.  Duchenne  w 
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that  when  one  pole  is  placed  over  certain  spots  or  points  in  the  muscle 
violent  general  spasms  of  the  muscle  are  produced  by  currents  usually 
too  feeble  to  elicit  a distinct  response.  To  these  places  the  name  of 
motor  points  has  been  given.  These  motor  points  correspond  to  the 
position  at  which  the  supplying  nerve  enters  the  muscle.  When  it  is 
desirable  to  affect  chiefly  or  solely  a given  motor  point,  it  is  evident 
that  one  small  well-wetted  electrode  should  be  pressed  firmly  over  the 
motor  point,  and  another  large  sponge  electrode  placed  at  some  little 
distance  from  it,  in  the  manner  which  has  already  been  explained. 

For  certain  purposes,  to  be  hereafter  explained,  it  is  often  desirable 
to  affect  chiefly  the  skin  by  the  electric  current.  Under  these  circum- 
stances the  skin  should  be  well  dried.  It  then  offers  so  great  a resist- 
ance that  only  currents  of  considerable  strength  are  able  to  force  their 
way  through,  and  even  these  currents,  taking  advantage  of  the  natural 
apertures  formed  by  the  sweat-  and  other  glands,  are  broken  up  into  a 
number  of  branch  currents.  The  galvanic  current  reaches  the  internal 
structures  in  a great  number  of  small  streams  very  much  reduced  in 
power  by  the  resistance  they  have  overcome.  If  the  second  pole  of 
e battery  be  a large  well-wetted  disk  or  sponge  at  a distant  part  of 
the  body,  it  is  evident  that  these  branch  currents  will  separate  and 

their  effect  upon  the  deeper  — 

sWlv  oW 77  ^ 77  that  eIeetricity  uP°n  Points  does  not 
strictiy  obey  Ohm  s law,  but  the  force  accumulates  on  the  extreme  end 

of  the  point  until  its  density  is  excessive,  and  its  self-repulsive  powe^ 
electrified0  “ r°  °VerCOme  a11  ^^nce,  and  to  break  off  highly 

is  this  th  rtlC  eS  , e Conduetor-  which  fly  off  through  the  air  It 
s this  that  renders  the  so-called  “ electric  brush”  so  energetic  in  its 

united  wv  V m’  ~ ThlS  mstrument  consists  of  a number  of  wires 
of  th  k 1 °rm  °f  a Cylindrical  brush  and  connected  with  one  pole 
nerson  7’  "7  ^ * taOT«ht  ™ C<^a<*  with  the  skTn  0f  a 
electrode11  7 ^ 18  plaCed  the  other  Iarge  well-wetted 

which  forceTitsTa  P°,mtn°fers  a den8e  accumulation  of  electricity, 
skin  The  11  7 ^ ^ bazards  tbrough  a minute  portion  of  the 

sc 

the  nerve,  and  also  itfuow- . °°f  ? ^ p0Sltiye  Pole  the  irritability  of 

while  in  the  proximity  of  thl  impuises,  are  diminished, 

are  increased : to  the  condition  f ^atlve  P°Ie  tbe8e  nerve-attributes 

electrons  has  been  apnhed  th  , activitF  tho  of  an- 

oeen  applied,  while  that  of  increased  activity  has  been 
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called  katelectronus.  Thus,  in  Tig.  6,  cn  equals  the  nerve;  +p  and 
_ p,  the  positive  and  negative  poles  respectively;  np,  the  point  at 
which  the  function  of  the  nerve  remains  normal,  with  the  zone  o 
anelectronus  (a)  on  the  one  side,  and  that  of  katelectronus  (A)  on 
the  other.  The  longer  the  current  continues,  and  the  more  intense  it 
is  the  more  does  the  zone  of  anelectronus  gain  upon  that  of  katelec- 
tronus or,  in  other  words,  the  more  closely  does  the  neutral  point  (np) 
approach  the  negative  pole  (-p).  Consequently,  when  a strong  cur- 
rent has  passed  for  a length  of  time  through  a nerve,  the  zone  of  kat- 
electronus is  a very  short  one,  confined  to  the  immediate  vicinity  of  the 

neSWhenPthe  particles  of  a motor  nerve  pass  from  a state  of  inertia 
to  one  of  motility, — he.,  from  one  of  diminished  to  one  of  increased 
excitability,— the  nerve  is  momentarily  excited,  and  gives  origin  to  an 
impulse.  Therefore,  when  anelectronus  disappears  m a n®rve,  w., 
when  a condition  of  diminished  activity  becomes  one  of  normal  activity, 
—an  impulse  is  generated  just  as  certainly  as  when  katelectronus— 
i.e.  increased  functional  activity-appears  in  a nerve  previously  normal 
’ Suppose  (Fig.  6)  cn  represents  a nerve,  and  m the  muse  e o vr 
it  is  distributed"  If,  then,  a downward  current  be  applied  to  this  nerve, 

Fig.  6. 


it  is  plain.  +,  being  the  positive  pole  and  -* 

•ss=J2r.  trtz 

sisrsrx 

with  descending  currents  strong  movements  must  b 

making  and  at  the  breaking  of  the  circuit.  Thus  ju  Fig.  7, 

With  ascending  currents  the  results  ate  different  Thu^  m 
m = nerve ; m = muscle ; +J>  = positive  pole , -p  - m. 

Fig. 


, • + . n _ Zonc  of  anelectronus ; k = zone  of  katelec- 

^“"t”  Plain  that  the  impulse  genemted  in  1 at  the  closing 
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of  the  circuit  must  pass  through  a,  the  zone  of  diminished  conducting- 
power,  in  order  to  reach  m.  Consequently,  with  the  ascending  current 
the  contractions  of  circuit-closure  are  very  feeble,  or  are  altogether 
wanting.  When,  however,  the  circuit  is  broken,  the  impulse  generated 
in  a reaches  the  muscle  m unimpaired. 

Without  occupying  more  space  with  a discussion  of  the  subject  of 
electrotonus,  but  contenting  myself  with  the  statement  that  these 
facts  and  reasonings  apply  especially  to  such  currents  of  moderate 
strength  as  are  with  propriety  employed  in  therapeutics,  it  is  plain 
that  descending  currents  ought  to  be  more  efficient  in  inducing  con- 
tractions than  are  ascending  currents.  What  science  thus  has  discov- 
ered, clinical  medicine  has  also  found  out : descending  currents  are  in 
practice  found  to  be  more  powerful  than  ascending  currents. 

From  what  has  been  already  said,  it  is  so  evident  as  scarcely  to  need 
further  demonstration  that  the  breaking  of  a current  running  in  one 
direction  must  render  the  nerve  more  sensitive  to  the  closure  of  a cur- 
rent running  in  the  opposite  direction,  but  less  sensitive  to  the  closure 
of  a current  running  in  the  same  direction ; for  when  the  currents  pass 
in  opposite  directions  anelectronus  suddenly  becomes  katelectronus, 
— i.e.,  that  which  was  below  normal  suddenly  becomes  above  normal, 
— while  with  parallel  currents  anelectronus  remains  anelectronus. 

To  make  this  more  clear,  however,  Fig.  8 may  be  employed.  In  it 
the  letters  have  the  same  significance  as  in  those  previously  used,  while 
the  arrows  on  the  side  of  the  lettering  represent  the  direction  of  the 
current  to  which  the  lettering  applies.  The  downward  current  is  sup- 
posed to  be  broken,  and  to  be  followed  instantly  by  the  upward : of 
course  the  upper,  a,  changes  into  k,  and  a doubly  powerful  impulse  is 
sent  down  to  m.  Now  the  upward  current  is  broken,  and  the  down- 
ward sent  through  the  nerve ; at  once  the  lower  a becomes  k,  and  m 
receives  again  a doubly  powerful  impulse. 


Fig.  8. 


The  practical  application  of  this  reasoning  is  a very  apt  one.  It 
becomes,  m the  first  place,  very  plain  why  the  secondary  to-and-fro 
current  of  the  induction  coil  has  so  much  more  power  over  muscles 

than  has  the  primary  induced  current  or  the  chemical  current,  as 
ordinarily  applied. 

If,  however,  instead  of  the  chemical  current  being  simply  inter-* 
rupted,  its  polarity  be  suddenly  reversed  at  brief  intervals,  all  the 
e ects  of  the  to-and-fro  induction  current  upon  healthy  muscle  are 
o tame  . Moie  than  this,  for  reasons  to  be  hereafter  adduced,  in  cer- 


ELECTRICITY. 


86 

tain  muscular  paralyses  I have  found  that  muscles  which  fail  to  respond 
to  all  other  currents  respond  readily  to  a very  slow  to-and-fro  chemical 

current.  , . , 

Havino-  obtained  an  idea  of  the  manner  in  which  galvanic  currents 

produce  muscular  contraction,  it  is  next  in  order  to  study  their  influence 

upon  diseased  muscles.  • 

If  a muscle  by  destruction  of  its  supplying  nerve  be  cut  off  from  all 

spinal  influence,  it  or  its  nerve  rapidly  undergoes  a degeneration*  n 
the  course  of  a very  few  days  it  will  be  found  upon  testing  that  the 
muscle  no  longer  responds  to  a rapidly-interrupted  faradic  current  but 
does  respond  to  such  current  when  slowly  interrupted ; a couple  of  days 
later,  and  the  muscle  fails  to  contract  to  the  most  powerful  and  most 
slowly-interrupted  induced  currents.  When,  however,  the  continued 
current  is  applied,  and  is  very  slowly  interrupted,  or,  better  still,  re- 
versed  at  intervals  of  one  or  two  seconds,  contractions  are  pioduced. 

It  is  this  fact  that  has  led  to  the  belief  that  there  is  some  intrinsic  and 
inscrutable  difference  between  the  induced  current  and  the  chemical  cur- 
rent But  time  is  an  element  required  for  the  propagation  of  any 
force.  If  the  hand  be  passed  rapidly  through  a flame  the  la“er  18  “ 
felt-  if  the  hand  move  more  slowly,  a Bensation  of  waimth  is  p 
ceived  ■ if  the  motion  be  still  slower,  this  sensation  becomes  pam 
Now  If  the  hand  be  partially  anaesthetic  from  disease,  in  order  for 
the  sensation  of  warmth  to  be  perceived  motion  must  be  much  slowei 
hanTn  the  first  instance.  In  other  words,  more  tin* or 
the  partially  paralysed  sensory  nerve  to  perceive  heat  than  for  the 
normal nerve l dodo.  What  is  true  of  the 

of  the  motor  nerve.  It  does  not  respond  so  quickly  to  stimuli  wh 
partially1 paralyzed  as  when  normal.  The  muscle  first  loses  i s power 
of  responding  to  those  galvanic  currents  which  are  excessively  , 

so  insensitive  that  it  fails 

to  perceive  the  flash  of  faradic  galvanism.  & in 

The  proof  of  this  somewhat  dogmatic  reasom  & 

the  fadC  the  rapidly-interrupted  " "u^  ^ 

t„  affect  the  diseased  muscle  than  is  the  forms  0f 

current,  as  ^havs . prove,  o« , ^ chemical  a„d  the 

SS— t their  chemical 

influence  is  affected  by  the  duration  o proved  by  the 

fro  character  of  many  induced  cmie  , induced  current  is 

« Gramme  magneto-electric  machines,  m which  __ 
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obtained  with  almost  infinitely  rapid  interruptions  and  running  only 
in  one  direction.  With  this  current  all  the  phenomena  of  chemical 
decomposition,  etc.,  are  obtained,  and  no  doubt  the  effects  of  the  con- 
tinued chemical  current  upon  the  human  frame  would  be  producible. 

Therapeutic  Application. — Most  of  the  therapeutic  applications 
of  electricity  are  considered  in  this  book  under  special  headings,  but 
it  seems  proper  at  this  place  to  call  attention  to  the  use  of  the  current 
for  the  relief  of  various  local  rheumatic  affections.  In  subacute  or 
chronic  muscular  rheumatism  faradization  is  often  of  great  service,  and 
even  in  rheumatic  diseases  of  the  joints  it  sometimes  brings  marked 
relief.  When  the  symptoms  are  acutely  inflammatory  they  must  first 
be  subdued  by  suitable  measures ; but  when  they  are  subacute  the  cur- 
rent may  be  employed  at  the  beginning  of  the  attack.  It  should  be 
rapidly  interrupted,  and  should  be  as  strong  as  can  be  borne  by  the 
patient.  The  first  seance  should  last  but  five  minutes,  but  the  time  of 
application  can  be  gradually  protracted  to  fifteen  or  twenty  minutes. 

Motor  System. — Galvanic  currents  are  employed  in  paralytic  affec- 
tions for  three  distinct  purposes, — namely,  diagnosis , prognosis , and 
therapeusis.  These  I shall  consider  in  the  order  in  which  they  have 
been  named. 

There  are  certain  palsies,  such  as  pseudo-muscular  hypertrophy,  in 
which  the  muscular  structure  is  so  destroyed  independently  of  any 
involvement  of  the  nervous  system  that  no  response  to  the  galvanic 
current  is  possible.  All  of  these  palsies  are,  however,  essentially  ex- 
ceedingly chronic,  and  their  diagnosis  is  to  be  made  out  chiefly  by  a 
microscopical  examination  of  the  muscles  themselves.  As  electricity 
does  not  come  into  play  in  the  diagnosis  of  these  cases,  I shall  not  say 
more  about  them.  It  is  otherwise  with  suddenly-developed  paralysis 
in  which  the  history  does  not  point  to  any  immediate  cause,  such  as 
diphtheria.  Often,  in  such  cases,  galvanism  is  of  great  diagnostic 
value.  As  stated  previously,  when  a muscle  is  entirely  deprived  of 
the  influence  of  the  spinal  centres  it  rapidly  loses  its  electro-contrac- 
tility, whereas,  if  a muscle  be  paralyzed  from  a lesion  of  such  character 
or  position  as  not  to  interfere  between  it  and  the  trophic  cells  of  the 
cord,  it  maintains  its  integrity  for  many  weeks.  When  a muscle  is 
degenerating  for  want  of  spinal  influence,  it  first  loses  its  power  of 
responding  to  rapidly-interrupted  faradic  or  chemical  currents,  then 
to  slowly-interrupted  faradic  currents,  then  to  slowly-interrupted  chem- 
ical currents,  and  lastly  to  slowly-reversed  chemical  currents.  At  this 
time  occurs  with  the  galvanic  current  the  so-called  “ reaction  of  degen- 
eration,’  first  discovered  by  Brenner,  and  since  elaborated  by  Erb 
(Ziemssen’s  Encyc.,  xi.  273)  and  G.  B.  Massey  (Med.  Mews,  Feb.  1883, 
p.  124).  To  comprehend  this,  it  must  be  remembered  that  it  is  obtain- 
able only  by  applying  the  electrode  to  the  muscle:  if  the  electrode  be 
applied  to  a nerve-trunk  of  a degenerating  muscle  it  will  be  found  that 
reaction  is  diminished  in  quantity  but  not  altered  in  quality.  When  a 
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galvanic  current  of  only  moderate  strength  is  used,  and  the  negative 
pole  (cathode)  placed  over  the  normal  muscle  but  not  over  its  motor 
point,  a strong  contraction  occurs  at  the  closure  of  the  circuit ; when, 
however,  the  positive  pole  (anode)  is  placed  over  the  normal  muscle, 
the  contraction  is  much  less;  in  neither  case  is  there  any  contrac- 
tion when  the  circuit  is  broken  : in  other  words,  with  the  normal 
muscle  and  a feeble  current  we  obtain  good  cathodal  closing  contrac- 
tion slight  anodal  closing  contraction,  and  no  motion  whatever  at 
either  cathodal  opening  or  anodal  opening.  When  a current  of  suf- 
ficient power  is  used,  opening  contractions  are  produced,  and  t e 
anodal  contraction  is  greater  than  the  cathodal.  The  “reaction  o 
degeneration”  consists  merely  in  a more  or  less  perfect  reversal  of  the 
above  formula.  The  anodal  (positive  pole)  closure  then  causes  a 
stronger  contraction  than  the  cathodal  (negative  pole)  closure.  W hen 
there  is  only  a slight  degree  of  degeneration  present,  there  is  a corre- 
spondingly slight  increase  of  anodal  closing  over  cathodal  closing  con- 
traction. A minimum  degeneration  would  be  indicated  by  an  equality 
of  the  two  closing  contractions. 

These  alterations  in  the  electrical  relations  of  a degenerating  muscle 
are  readily  formulated,  and  in  this  way  are  perhaps  more  readdy 
orasped  by  the  student.  The  symbols  are  as  follows : An  C C repre- 
sents anodal  closin',  contraction ; An  O 0 represents . arnial  opening 
contraction ; K Cl  C represents  cathodal  closing  contraction 
represents  cathodal  opening  contraction ; < represents  is  - less  th  , 
> represents  is  more  than  (the  point  of  the  < being  towards  the  lesser 

quantity).  Then  the  formulas  are  . 

An  Cl  C < Ca  Cl  C 1 mus(qe  n0rmal. 


An  O C > Ca  O C 
An  Cl  C = Ca  Cl  C 
An  O C = Ca  Cl  C 


An  Cl  C > Ca  Cl  C 

An  O C < Ca  O C 


I 

} 

} 


muscle  in  first  stage  of  degeneration. 


muscle  in  a more  advanced  stage  of  degener- 

being  required  to  produce  an  effect  ^ t,“  fa  ]o3t  mi 
all  reactions  cease  save  a feebl  A Cl  , 000ur8i  the  electrical 

the  muscle  responds  not  at  all.  W • h they  have 

reactions  of  the  muscle  pass  upwards  along  the  pathway  ) 

descended.  potion  of  Degeneration  is  greatly 

The  practical  importance  of  the  Reac  - ,,  ronuirea 

lessened  by  the  circumstance  present  when  a 

much  skill  and  patience*  and  that  it  ln0°  * 
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muscle  still  retains  its  integrity  as  regards  the  faradic  current.  For 
the  purposes  of  the  practitioner,  the  failure  of  response  to  the  latter 
current  is  the  best  test  as  to  the  condition  of  a muscle.  When  a muscle 
loses  its  power  of  responding  to  the  rapidly-interrupted  faradic  current 
in  a week  or  ten  days  after  the  occurrence  of  paralysis,  whether  the 
reaction  of  degeneration  can  or  cannot  be  satisfactorily  demonstrated, 
the  inference  is  very  positive  that  the  lesion  either  is  one  of  the  nerve- 
trunk,  or,  if  of  a nerve-centre,  is  of  such  a character  as  seriously  to 
involve  the  trcrphic  cells  of  the  spinal  cord.  If  a few  days  later  such 
muscle  is  unable  to  respond  to  any  faradic  current,  this  inference 
becomes  a certainty.  Under  these  circumstances,  the  possible  lesion 
is  narrowed  down  to  infantile  paralysis,  a conceivable  destructive 
myelitis,  and  an  affection  of  a nerve-trunk. 

A myelitis  so  rapid  and  severe  as  to  destroy  in  a few  days  a portion 
of  the  spinal  cord,  and  consequently  the  electro-contractility  of  its  trib- 
utary muscles,  is  exceedingly  rare,  and,  if  it  occurred,  could  only  be 
confounded  with  spinal  congestion  complicated  with  hemorrhage.  In 
infantile  palsy  the  nature  of  the  case  is  usually  but  too  apparent,  al- 
though the  muscles  often  lose  their  electro-contractility  as  quickly  as 
when  a nerve-trunk  is  severed.  Practically,  therefore,  very  rarely  is 
there  any  difficulty  in  recognizing  the  seat  of  the  lesion  in  acute  or- 
ganic palsies  by  means  of  the  galvanic  test.  It  may  be  laid  down  as  a 
practical  rule  that  when  in  the  adult  a muscle  loses  to  a sensible  degree  in 
a few  days  its  electro-contractility , the  lesion  is  in  a nerve-trunk.  In  recog- 
nizing, however,  these  peripheral  palsies,  it  must  not  be  forgotten  that 
the  injury  to  the  nerve  may  be  very  deeply  situated, — even  within  the 
membranes  or  substance  of  the  nerve-centres.  This  is  especially  to  be 
borne  in  mind  when  it  is  a cerebral  nerve  that  is  affected.  Thus,  a 
tumor  situated  in  a superficial  portion  of  the  brain  may  press  upon  the 
fibies  of  a nerve  just  as  they  are  collecting  together  previous  to  leav- 
ing the  brain,  and  the  result  will  be  a palsy  which  is  really  a peripheral 
one,  although  the  tumor  is  in  the  nerve-centre.  A similar  thing  may 
happen  to  the  spinal  cord : thus,  I have  seen,  in  spinal  congestion 
giving  origin  to  meningeal  apoplexy,  rapid  and  total  destruction  of  the 
electro-muscular  contractility  in  the  lower  extremities,  from  the  pressure 
of  the  clots  upon  the  cauda  equina. 

The  persistence  of  the  muscular  contractility  intact  for  some  weeks 
aftei  the  occui  rence  of  a palsy  depending  upon  an  organic  lesion  proves 


efully  selected  point  of  departure,  it  next  becomes  necessary  to  close  and  open  the 
cucui  pmpcHy.  For  this  purpose  nothing  is  in  any  way  comparable  to  a pedal  rheotome. 

^ "lU1Sm  workofl  by  the  foot;  it  is,  in  fact,  a necessity  whenovor  the  services  of 

dnlinnfo  m'  ^ '3°  '^)ta'neh  as  a steady  application  of  the  electrodes  is  essential  in  many 
cases,  even  the  slightest  movement  produced  by  the  working  of  the  hand-ourront- 

fnnt  r v,  ^.C°n  U8‘nS-  If  the  pedal  rheotome  also  contain  a commutator,  worked  by  the 
, or  c anging  the  poles  while  still  in  situ,  its  handiness  will  bo  greatly  increased.  Tho 

,•  ° ourront'breakera  usually  furnished  by  instrument-makers  are  totally  unfit  for 

diagnostic  purposes.  ” J 
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that  the  disease  is  of  cerebral  origin,  or,  being  spinal,  is  of  such  nature 
as  not  to  compromise  seriously  the  trophic  nerves  of  the  cord 

In  applying  these  rules,  it  must  not  be  forgotten  that  whenever  a 
muscle  is  not  used  it  loses  its  contractile  power,  so  that  even  m paraly- 
sis from  cerebral  hemorrhages  the  muscles  finally  degenerate,,  although 
this  degeneration  is  rarely  so  complete  as  in  peripheral  palsies.  It  is 
not  the  fact  of  degeneration,  but  its  degree,  and  especially  the  period 
of  time  which  elapses  between  its  occurrence  and  the  commencement 
of  the  paralysis,  that  is  the  important  factor  in  the  diagnosis  n 
cerebral  palsies  no  distinct  loss  of  functional  activity  in  the  muscles  is 
usually  perceived  sooner  than  six  weeks  after  the  onset  of  the  attack 
and  even  after  years  have  elapsed  some  response  may  often  be  elici  e 
by  strong  slowly-interrupted  or  reversed  currents. 

There  are  certain  palsies  in  which  the  electro-muscular  contractility 
is  really  or  apparently  above  normal.  Very  frequently  the  excessive 
contractions  produced  are  not  so  marked  in  the  muscles  to  wh^tiw 
currents  are  applied  as  in  other  muscles,  whose  movements  are  n real  y 
reflex  in  their  nature.  In  all  these  cases  the  probabilities  are  that  there 
is  a condition  of  acute  hyperemia  or  of  excessive  functional  irritabili  y 

°f  tfn  regard  to  certain  so-called  functional  palsies : in  diphtheritic  paraly- 
sis the  irritability  of  the  muscles  is  often  diminished  and  sometimes 
destroyed;  in  lead  palsy  it  is  generally  lost,  and,  curiously  enough 
according  to  my  own  observation  the  muscles  may  recover  to  a marke 
degree  tfe  power  of  voluntary  motion,  without  a corresponding  restora- 
tion of  their  normal  electrical  relations. 

In  hysterical  paralysis  any  aid  to  diagnosis  is  ott »r> .of S™ 
value  - and  it  has  been  asserted  that  m this  class  of  palses  the  pieser 

vato  of  electro-eontraetility  with  loss  of  electrons, bihty  is  always 
present  and  is  of  diagnostic  import.  My  experience,  nevertheless,  is  t J 
1 ’ +w  in  hvsterical  palsy  both  electro-contractility  and  electio 

£££££ fre^-mal  When,  however,  the  paraly"- 

cTr^Ssr::'r!Sin  **«*,*.  “o 

cnlar  contfaftility  is  always  to  be  considered  in  conjunction  with  the 

must  he  borne  in  mind  that  the  actual  extent  am  unt  of  pa, .lysis 
is  really  the  product  of  two  essen d ffeici nt t ^ ^ ^ 

"ending  the  cerebrum  may 
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have  recovei’ed  itself  partially  or  entirely,  and  yet  the  muscle  be  in 
such  a state  of  degeneration  as  to  be  unable  to  respond  to  the  impulse 
transmitted  to  it  from  the  nerve-centre. 

Under  these  cii’cumstances,  galvanic  treatment,  although  unable  to 
affect  the  nerve-centres  to  any  extent,  does  great  good  by  restoring  the 
muscular  tone.  It  is  manifestly  impossible  in  such  a case  to  determine 
before  treatment  how  far  the  nerve-centre  has  recovered  itself,  or,  in 
other  words,  to  what  extent  the  existing  paralysis  is  of  centric  and  to 
what  extent  of  muscular  origin.  When,  in  a case  of  apoplectic  hemi- 
plegia, there  is  no  recovery  at  all  of  the  power  of  voluntary  move- 
ment after  the  lapse  of  six  weeks,  the  prospect  of  decided  improvement 
from  electrical  ti'eatment  is  very  gloomy,  because  the  probabilities  are 
altogether  in  favor  of  the  existence  of  a serious,  persistent  centric  lesion. 
If,  however,  there  is  some  motion,  the  probabilities  of  improvement  are 
inversely  proportionate  to  the  structural  health  of  the  muscles  : i.e.,  the 
worse  the  state  of  the  muscle  the  better  the  expectation  of  relief.  If  the 
tone  and  the  electro-contractility  of  the  muscles  ai’e  noi'mal,  the  centric 
factor  is  the  chief  one  in  the  production  of  the  paralysis,  and  little  good 
is  to  be  achieved  by  the  use  of  the  galvanic  cui’rent.  On  the  other  hand, 
if  the  muscles  have  undei’gone  a very  decided  degeneration,  much  good 
is  to  be  expected.  No  hopes  of  absolute  cure  should,  howevei’,  be  held 
out,  because,  in  the  great  majoi'ity  of  cases,  after  the  muscles  have 
been  fully  restored  the  nei've-centi’e  is  found  to  be  more  or  less  dam- 
aged. The  impi’ovement  under  the  use  of  electi’icity  is  usually  at  fii’st 
rapid,  but  after  a time  ceases  altogether-,  because,  the  muscles  having- 
recovered  their  tone,  it  is  not  possible  to  affect  to  any  great  extent  the 
sole  remaining  cause  of  the  paralysis, — i.e.,  the  centi’ic  lesion.  Under 
these  circumstances  it  is  useless  to  continue  treatment. 

In  infantile  paralysis , early  in  the  attack  the  galvanic  current  is 
of  little  value  in  determining  the  prognosis,  except  that  the  general 
law  is,  that  the  more  rapidly  electro-contractility  is  lost,  the  more  seri- 
ous is  the  case.  In  advanced  cases,  the  duration  of  the  attack  and  the 
condition  of  the  electro-contractility  in  the  muscles  are  both  to  be  con- 
sidered. If  no  response  at  all  to  an  electric  current  can  be  obtained, 
the  prognosis  is  always  very  grave ; although  even  under  such  circum- 
stances a decided  improvement  has  occurred  in  a small  percentage  of 
the  cases  I have  treated.  If  the  case  be  an  old  one,  the  preservation 
of  some  degree  of  electro-contractility  indicates  that  the  structural 
lesion  in  the  cord  is  not  a fatal  one ; and  as,  under  these  circumstances, 
t e muscles  can  always  be  more  or  less  perfectly  restored,  the  prospect 
o improvement  is  very  good.  The  preservation  of  electro-contractility 
ate  m the  disorder,  when  the  centric  lesion  is  no  longer  progressing,  is 
o much  moie  import  than  it  is  in  the  first  few  weeks  or  months  of  the 
case,  when  the  central  trouble  may  be  increasing. 

In  peiipher al palsies  the  prognosis  depends  rather  upon  the  nature 
o t e neive-lesion  than  upon  the  condition  of  the  muscle  ; but  it  must 
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be  remembered  that  when  a muscle  has  absolutely  lost  its  power  of 
responding  to  any  electrical  current  its  restoration  is  always  a matter 
of  difficulty  and  of  some  doubt. 

In  regard  to  therapeusis,  the  first  point  to  be  determined  in  acute 
cases  is,  very  often,  when  to  commence  electrical  treatment.  When  the 
lesion  is  of  such  nature  as  not  to  provoke  any  irritation  of  the  nerve- 
centre,  no  time  should  be  lost.  Thus,  if  a man  is  unable  to  use  his 
arm  because  he  has  slept  with  it  under  his  head  and  thereby  paralyzed 
the  nerve  by  pressure,  galvanism  should  be  at  once  employed. 

When,  however,  the  lesion  is  of  such  character  as  of  necessity  to 
irritate  the  nerve-centres,  the  case  is  different.  The  local  stimulation 
of  the,  peripheral  nerve-fibres  by  the  electrical  current  does,  in  some 
way  not  yet  definitely  understood,  affect  the  nutrition  of  the  nerve- 
centres ; and  when  these  nerve-centres  are  in  a state  of  active  excite- 
ment or  inflammation,  a peripheral  galvanic  irritation  may  do  serious 
iniury.  Hence  the  rule  that  when  an  acute  palsy  is  connected  with 
active  irritation  of  the  nerve-centres,  galvanism  should  not  be  used 
upon  the  muscles  until  the  centric  disturbance  has  subsided.  T us,  m 
hemiplegia  from  cerebral  hemorrhage  the  muscles  must  be  allowed  to 
rest  not  only  until  all  symptoms  of  centric  irritation  have  passed  away, 
but  also  until  the  brain  has  become  so  accustomed  to  the  clot  that  t e 
latter  no  longer  acts  as  a foreign  body.  It  is  usually  from  three  to 
six  weeks  before  electricity  can  be  used  with  advantage  in  these  cases 
Ao-ain  in  acute  cerebritis . cerebral  or  spinal  meningitis , and  myelitis, , the 
employment  of  galvanic  currents  should  be  strictly  forbidden  until  a 
stage  is  reached  when  the  effects  of  the  inflammation,  and  not  the 

inflammation  itself,  are  to  be  dealt  with.  . ..  . 

When  it  has  been  decided  to  commence  the  use  of  galvanism,  it 
next  to  be  determined  what  current  shall  be  employed.  It  has abeady 
been  shown  that  there  are  no  inherent  mysterious  differences  m the 
various  currents ; yet  there  is  a practical  difference,  and  the  clmica 
rule  of  choice  is,  Always  select  that  current  which  produces  the  greates 
number  of  muscular  contractions  with  the  least  amount  of  pain ; t lying 
ZTlp  ^interrupted  faradic  or  the  rapidly-interrupted  chemical 
currentand  the  slowly-interrupted  faradic  or  the  slowly-mterrup  ed 
chemical  current,  and  always,  when  these  fail  to  elicit  response  t e 
slowly-reversed  chemical  current,  which,  if  necessary,  may  be  increase 
in  strength  until  the  patient  can  no  longer  bear  the  pain. 

The  c—nt  having  been  selected,  the  individual  muscles  must  be 

g"tle  h.h8tr8aid  previously,  it  is  not  necessary  to  speak 
at  this  point  as  to  the  best  £ 

shoukl  always  be  separately  reached.  The  digrams  g.ven  m the  Ap- 
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pendix  will  point  out  more  clearly  than  would  pages  of  description  the 
approximate  positions  of  the  motor  points,  which  vary  somewhat  in 
their  location  in  various  individuals.  Some  deep-seated  muscles  we 
are  not  able  to  reach  directly,  but  we  can  reach  them  indirectly  by 
galvanizing  the  nerves  which  supply  them. 

There  are  certain  precautionary  rules  which  must  never  be  lost 
sight  of  in  the  galvanic  treatment  of  palsies.  Pain  is  an  evil,  and  its 
infliction  is  always  to  be  avoided  as  far  as  possible.  Hence  the  rule 
never  to  use  stronger  currents  than  is  necessary.  It  is  very  possible  to 
fatigue  a healthy  muscle,  much  more  a diseased  one.  A weak  muscle 
may  be  greatly  injured  by  being  over-fatigued.  Hence  the  rule  that 
currents  are  not  to  be  applied  to  muscles  sufficiently  long  at  a tjrne  to 
induce  fatigue.  In  general,  an  electrical  seance  should  last  from  ten  to 
twenty  minutes,  no  one  muscle  being  subjected  to  the  currents  for  more 
than  five  minutes,  and  it  may  be  repeated  daily,  or  three  times  a week. 

Sensory  System. — Affections  of  the  sensory  nerves  are  of  three  kinds, 
— pain,  hyperaesthesia,  and  anaesthesia.  There  are,  of  course,  distinct 
states  or  disorders,  which  may  exist  separately  or  conjointly : as  an 
instance  of  the  coexistence  of  pain  and  anaesthesia  may  be  mentioned 
the  anaesthesia  dolorosa  of  Romberg.  The  use  of  electricity  for  the 
relief  of  these  disorders  is  almost  entirely  empirical, — indeed,  is  often 
purely  experimental  in  an  individual  case,  as  no  clinical  laws  regulating 
the  use  or  enabling  us  to  decide  as  to  the  applicability  of  the  agency 
have  as  yet  been  worked  out. 

It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvanic  cur- 
rent is  powerless  to  relieve  the  pain  of  phlegmonous  inflammations,  and 
that  its  use  should  be  restricted  chiefly  to  nervous  pain  or  neuralgia. 
It  is  also  true  that  the  currents  are  possessed  of  no  therapeutic  power 
over  neuralgia  dependent  upon  central  organic  lesions ; this  is  also  prob- 
ably true  of  such  neuralgias  as  migraine,  malarial  hemicrania,  and  toxic 
neuralgias,  in  which,  although  there  is  no  perceptible  organic  lesion, 
there  is  some  deep-seated,  inherent  deficiency  either  in  the  central 
nervous  system  or  in  the  constitution  or  condition  of  the  patient. 

In  rheumatic  neuralgias,  such  as  sciatica,  electricity  sometimes  does 
great  good,  but  perhaps  more  often  fails.  I have  seen  it  effect  the 
greatest  good,  and  I have  seen  it  aggravate  the  disorder.  My  experi- 
ence has  not  been  sufficient  to  allow  me  to  speak  authoritatively,  but 
it  appears  to  indicate  that  the  currents  are  most  successful  when  the 
stage  of  acute  inflammation  is  jiast  and  when  the  pain  is  maintained 
by  some  persistent  condition  or  habit  of  the  nerve-trunk.  In  regard 
to  the  selection  of  the  current,  my  experience  is  that  it  must  be  purely 
empirical.  The  most  usually  successful  is  a very  mild  (four  to  eight 
cells)  chemical  current,  which  should  be  passed  steadily  for  ten  minutes 
down  the  nerves.  It  should  not  be  so  strong  as  to  give  actual  pain, 
and  must  not  be  interrupted.  As  in  the  great  majority  of  cases  this 
method  of  application  yields  the  best  results,  it  should  always  be  tried 
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first.  When  it  does  good,  it  nearly  always  affords  relief  after,  at  the 
most,  two  or  three  sittings.  Some  cases  receive  most  benefit  from  a 
rapidly-interrupted  faradic  current,  which  should  therefore  be  tiied  if 
the  continuous  current  fails.  To  the  employment  of  electricity  should 
of  course  always  he  added  the  proper  constitutional  treatment  of  the 


case. 

In  hysteria , in  some  cases  whose  nature  is  very  obscure,  and  rarely 
as  a sequela  or  result  of  a serious  cerebral  or  spinal  lesion  which  may 
have  been  more  or  less  completely  recovered  from,  there  exist  local 
ancesthesias  of  the  skin.  When  these  are  not  dependent  upon  a too 
serious  organic  lesion,  they  are  often  very  much  benefited,  or  even 
cured,  by  the  use  of  the  electric  brush.  This  should  be  large  and  com- 
posed of  fine  wires,  while  the  other  electrode  should  consist  of  a large, 
well-wetted  sponge,  placed  upon  a distant  part  of  the  body.  Either 
the  faradic  or  the  chemical  current  may  be  employed ; in  either  case  it 
should  be  a very  strong  one. 

Application  to  the  Nerve-Centres,  and  Use  as  a Tonic.— Gal- 
vanism in  various  forms  has  been  applied  locally  to  the  nerve-centres  in 
various  diseases.  In  regard  to  the  brain,  I have  never  yet  met  with 
any  clear  clinical  evidence  of  good  having  been  accomplished and, 
with  our  present  physiological  knowledge,  it  is  difficult  to  imagine  m 
what  way  or  under  what  circumstances  cerebral  galvanization  can 
produce  o-ood  results.  On  the  other  hand,  harm  certainly  has  been 
wrought  by  the  application  of  strong  currents  to  the  head.  Galvanic 
currents  passed  through  the  brain  can  act  only  as  irritants,  and  I agree 
entirely  with  the  dictum  of  Cyon  ( Principes  d' Electrotherapy  Paris, 
18731  that  galvanization  of  the  head  ought  to  be  abandoned. 

An  enormous  amount  of  influence  in  all  sorts  of  diseases  has  been 
claimed  for  the  so-called  galvanization  of  the  sympathetic.  In  this  appli- 
cation an  olive-shaped  electrode  is  pressed  firmly  into  the  aunculo- 
maxillary  fossa,  while  a large  sponge  electrode  is  placed  over  or.  y 
the  side  of  the  sixth  and  seventh  cervical  vertebra.  For  anatomical 
reasons,  I do  not  believe  it  possible  by  this  method  to  aftect  the  upper 
cervical  sympathetic  ganglion;  and  the  physiological  Mid  eternal  evn 
deace  seems  to  me  to  point  to  the  same  conclusion.  Th  ganghon 
is  placed  deeply  beneath  the  carotid  artery,  and  so  situated  that  any 
current  traversing  it  en  route  to  the  other  pole,  ns  usually  applied, 
would  have  to  pass  through  the  vertebral.  The  laws  of  oleotma i com 
ducfion  however,  show  that  the  currents  would  seek  the  rouble  of 
least  resistance,  so  that  it  is  a priori  improbable  that  any  appreeiab 
portion  of  the  galvanism  would  pass  through  the  ganglion. 

^ Leaving  alfthis  aside,  the  physiological  proof  that  the  eurren  of 
appreciable  power  do  not  reach  the  ganglion  are,  to  my  mmd  abso- 
lute When1  the  slightest  galvanic  stimulus  is  applied  to  the  bai 
ffanfflion  the  results  which  follow  are  uniform,  constant,  and  so  ap- 
parent°that  a chdd  can  see  them  : they  are  dilatation  of  the  pupil,  and 
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contraction  of  the  vessels  of  the  eye,  ear,  etc.,  and  nothing  more.  These 
results  do  not  follow  the  application  of  the  currents  in  man,  as  above 
described.  It  has  been  asserted  that  the  vessels  of  the  retina  have 
been  seen  to  contract;  but  Professor  William  F.  Norris,  one  of  the  best 
ophthalmologists  in  the  country,  has  very  closely  observed  the  retinal 
vessels  under  these  circumstances,  and  has  never  been  able  to  detect 
the  slightest  change.  Moreover,  some  of  the  observers  who  have  seen 
the  vessels  alter  state  that  they  dilate,  while  others  affirm  that  they 
contract,  or  that  they  sometimes  contract  and  sometimes  dilate.  If  the 
vessels  change  under  the  influence  of  the  current,  why  does  not  the 
pupil  ? Any  unprejudiced  observer  can  be  convinced  at  once  that  it 
does  not  alter,  and  any  prejudiced  and  not  very  skilful  ophthalmologist 
may  find  in  the  retinal  vessels  what  he  expects.  Drs.  Beard  and  Rock- 
well strongly  insist  upon  the  possibility  of  galvanizing  the  cervical 
sympathetic,  yet  they  acknowledge  (loc.  cit.,  p.  129)  “ that  the  ordinary 
therapeutical  measures  for  electrizing  the  sympathetics  do  not  produce 
the  same  effects  as  electrizing  the  ganglia.”  This  being  so,  it  would 
seem  unnecessary  to  discuss  the  subject  further;  yet  I shall  analyze 
somewhat  the  evidence  upon  which  the  gentlemen  mentioned,  along 
with  other  electro-therapeutists,  rest  an  opinion  so  seemingly  opposed 
to  all  scientific  induction.  This  evidence,  as  founded  on  the  large  series 
of  experiments  of  Drs.  Beard  and  Rockwell,  is  embraced  in  the  follow- 
ing paragraphs : 

First.  The  alleged  action  on  the  retinal  vessels. 

Second.  A hypnotic  effect  was  sometimes  perceptible,  but  only  in 
the  very  nervous  and  impressionable. 

Third.  A sensible  perspiration  was  caused  when  very  strong  cur- 
rents were  used. 

Fourth.  The  pulse  was  sometimes  accelerated,  sometimes  slackened. 

In  regard  to  the  evidence  contained  in  the  first  paragraph:  as 
already  stated,  the  results  of  observations  are  altogether  contradictory, 
even  Beard  and  Rockwell  stating  that  “ much  seemed  to  depend  on  the 
temperament  and  condition  of  the  individual ; what  would  cause  con- 
traction in  one  would  cause  dilatation  in  another.”  The  changes  in  the 
retinal  vessels  could  not,  under  these  circumstances,  have  been  due  to 
an  action  of  the  galvanism  upon  a ganglion,  stimulation  of  which 
always  produces  contraction  of  the  vessels:  evidently,  if  alterations 

°,, . vessels  really  occurred,  they  were  the  results  of  physical  or 
other  influences,  and  not  directly  due  to  the  galvanic  current. 

s none  of  the  phenomena  mentioned  in  the  second,  third,  and 
fourth  propositions  are  produced  when  the  bared  ganglia  is  galvanized, 
as  a o them  aie  producible  by  pain  or  nervous  excitement,  it 
seems  very  p ain  that,  like  the  asserted  retinal  changes,  they  must  have 
had  their  origin  in  the  psychical  disturbance  of  observer  or  patient. 

Very  great  therapeutic  value  has  been  attached  by  various  writers 
to  the  effect  of  galvanization  of  the  spinal  cord.  As  in  the  case  of 
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the  sympathetic,  most  opposite  opinions  are  held  by  equally  high 
authorities:  one  asserting  that  a downward  spinal  current  dilates 
and  an  upward  one  contracts  the  vessels  of  the  cord,  while  another 
strenuously  insists  that  upward  currents  contract  the  vessels  and 
downward  currents  dilate  them.  The  same  line  of  reasoning  that  has 
here  been  given  in  regard  to  the  sympathetic  nerve  applies  to  the  spinal 
cord.  The  infinitely  weak  current  formed  between  a silver  grooved 
director  and  a pair  of  iron  forceps,  moistened  with  the  fluid  of  the 
body,  wifi  induce  when  applied  to  the  bared  cord  very  distinct  evidences 
of  functional  excitement,  in  the  form  of  spasms ; and  yet  no  current  I 
have  ever  been  able  to  apply  to  the  spine  in  patients  has  caused  a 
tremor  in  the  muscles  other  than  those  of  the  back.  If  spinal  cur- 
rents do  good  directly,  I conceive  it  must  be  by  an  action  upon  the 
nerve-peripheries;  for  it  is  entirely  possible  that  such  an  action  may 
affect  the  nutrition  of  the  cord.  Moreover,  in  some  of  the  diseases  in 
which  the  measure  has  been  practised  with  most  success,  the  very  great 
power  of  the  emotions  is  notorious;  and  I conceive  electricity  often 
cures  by  acting  on  the  mental  or  the  moral  nature.  Of  course  the  cure 
may  be  no  less  real  and  important  on  this  account.  In  that  peculiar 
affection  allied  to  hysteria,  variously  known  as  spinal  irritation  spinal 
ancemia,  etc.,  I have  seen  the  application  of  electricity  to  the  back  o 
the  greatest  service.  Sometimes  a rapidly-interrupted,  strong  faiadic 
current  has  appeared  to  be  most  effectual;  sometimes  a moderate,  con- 
tinuous chemical  current  has  best  suited  the  case.  In  spinal  congestion 
and  in  chronic  spinal  inflammations «of  all  forms,  I have  used  downwaid 
chemical  currents  in  a large  number  of  cases,  but  m every  ms  ance 
other  measures  were  at  the  same  time  employed,  and  only  m a very 
few  cases  has  there  been  any  definite  evidence  of  the  galvanism  being 
of  any  service.  From  ten  to  twenty-five  cells  may  be  employed,  the 
positive  pole  being  applied  for  fifteen  to  twenty  minutes  upon  the  nape 
of  the  neck,  and  the  negative  over  the  coccyx  or  on  the  centie 

iumb^ vertebrae^  ^ shown  that  galvanism  has  some  tonic  powers, 

and  may  be  used  as  such  in  cases  of  simple  debility  or  nervous  exhaus- 
tion without  any  definite  lesions.  From  what  we  know  of  its  phy  - 
logical  action,  it  is  reasonable  to  suppose  that  the  force TUSt 
modify  the  circulation  of  every  part  that  has  musculai  - 
or  in  its  blood-vessels ; and  such  parts  constitute  the  great  bulk  of  the 
bod" It  Z also  been  shown  by  Dr.  S.  Weir  Mitchell  that  ^ capable 
of  temporarily  elevating  the  general  bodily  tempeiatuie.  c 
actlris  ^y  by  modifying  the  circulation  and  causing  muscular 
contractions,  or^  whether  it  has  also  a more  direct  influence  upon  the 
"cel  actions,  is  uncertain.  Beard  and  Rockwell*  employ  two 
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methods  of  application,  which  they  denominate  general  faradization 
and  central  galvanization,  as  follows  : 

General  Faradization. — In  practising  this,  the  patient  should  put 
the  feet  upon  a copper  plate,  which  serves  as  one  electrode,  or  should 
have  a large,  moistened  sponge  placed  over  the  coccyx,  while  a large 
sponge  electrode  is  passed  over  the  surface  of  the  body.  The  movable 
electrode  should  be  first  placed  upon  the  forehead,  then  back  of  the 
ears,  a mild  current  being  used.  It  may  then  be  pressed  firmly  over 
the  sixth  and  seventh  cervical  vertebra,  and  a powerful  current  em- 
ployed ; then  it  should  be  passed  to  the  posterior  cervical  triangle  just 
by  the  posterior  border  of  the  sterno-cleido-mastoid  muscle;  then  to 
the  middle  of  the  spine,  where  very  strong  currents  are  usually  well 
borne ; then  down  the  chest  to  the  pit  of  the  stomach,  and  finally  to 
the  extremities.  Beard  and  Bock  well  give  the  following  as  the  usual 
length  and  proportion  of  the  seance : head,  one  minute ; neck  and 
cervical  spine,  four  minutes ; back,  three  minutes ; abdomen,  three 
minutes ; upper  and  lower  extremities,  four  minutes. 

In  employing  this  method,  at  first  the  currents  should  not  be  too 
powerful,  afterwards  they  should  be  made  as  strong  as  can  be  borne 
without  pain.  The  seances  should  be  held  two  or  three  times  a week. 

Central  Galvanization. — “ The  object  in  central  galvanization  is  to 
bring  the  whole  central  nervous  system— the  brain,  sympathetic  and 
spinal  cord,  as  well  as  the  pneumogastric  and  depressor  nerves — under 
the  influence  of  the  galvanic  current.  One  pole  (usually  the  negative) 
is  placed  at  the  epigastrium,  while  the  other  is  passed  over  the  forehead 
and  top  of  the  head,  by  the  inner  borders  of  the  sterno-cleido-mastoid 
muscles,  from  the  mastoid  fossa  to  the  sternum,  at  the  nape  of  the  neck 
and  down  the  entire  length  of  the  spine.”  In  applying  the  pole  to  the 
head,  the  hair  should  be  wetted,  or,  if  this  be  objected  to,  the  applica- 
tion should  be  made  to  the  top  of  the  head,  locally  dampened,  and  over 
the  prominences  back  of  the  ears.  Care  should  be  taken  not  to  inter- 
rupt the  current,  and  in  increasing  it  to  use  the  rheostat  no  oftener  than 
is  absolutely  necessary.  The  seance  should  be  repeated  twice  or  three 
times  a week,  and  should  be  arranged  as  follows:  head,  one  to  two 
mutes  (six  to  eight  cells);  neck,  both  sides,  one  to  five  minutes  (ten 
fteen  cells) ; back,  three  to  six  minutes  (ten  to  thirty  cells), 
n regard  to  the  choice  of  these  plans,  Beard  and  Bockwell  affirm 
« ‘0  be  preferred  where  great  muscular  debility 
n LZt  TZa*r  WhCTe  there  is  rather  * nervous  exhaustion, 
effects^ IrcZCd  a ^chmdriasis’  etc.  I"  many  cases  the  best 

from  dw  to  d ? 7 aUernati"«  modes  of  application,  either 

nom  clay  to  day  or  from  week  to  week. 

as  a ton^  *??'!““  '?to  “*  t0  I*®6*  ^Medly  the  faradio  current 
activity  of  th  .olle"e  that  "'lien  properly  used  it  does  increase  the 

“e»*  !t  is  Lr  °";  Pr0bably  by  an  “*"<»"»  upon  the  smaller 
ei  possible  that  it  has  a direct  as  well  as  an  indirect 
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influence  upon  the  chemical  movements  of  the  general  tissues.  In 
order  to  get  the  best  results,  the  seance  should  last  from  forty  minutes 
to  an  hour,  and  should  he  divided  into  two  parts.  Thirty  to  forty 
minutes  should  be  occupied  in  the  first  part,  during  which  the  effort 
is  to  brino-  into  contraction  all  the  muscles  of  the  body.  The  current 
used  should  be  a slowly-interrupted  one,  of  such  strength  as  to  produce 
powerful  muscular  contractions.  Beginning  at  one  or  other  of  the  ex- 
tremities, and  hearing  constantly  in  mind  the  position  o e mo  or 
points,  the  operator  should  go  over  the  whole  body,  not  forgetting  the 
muscles  of  the  chest,  hack,  and  abdomen.  When  the  muscular  sys  em 
is  sluggish  the  poles  should  be  brought  near  enough  to  one  another  to 
bring  the  desired  response.  A plan  which  I have  sometimes  adopted 
with  good  results  is  to  affix  a large  stationary  electrode  to  the . feet  or 
during  part  of  the  seance  to  the  coccygeal  region,  and  then  to  app  y 
slowly  and  successively  a smaller  electrode  to  the  motor  pornte  of  the 
various  muscles  of  the  upper  extremities,  neck  trunk  and  ow  rex 
tremities;  also  to  place  for  longer  periods  one  electrode  over  the  luge 

abdominal  viscera. 


PART 


I I. 

DRUGS. 


A SKETCH  OF  THEIR  NATURAL  HISTORY  AND  PHARMACEUTICAL 
PREPARATIONS,  WITH  AN  EXHAUSTIVE  STUDY  OF  THEIR 
PHYSIOLOGICAL,  THERAPEUTICAL,  AND  TOXICO- 
LOGICAL ACTIONS. 


PRELIMINARY  CONSIDERATIONS. 

Although  Pharmacy,  or  the  science  of  preparing  medicines  is 
entirely  distinct  from  Therapeutics,  or  the  science  of  the  application 
of  medicines  to  the  cure  of  disease,  it  is  evident  that  some  acquaint, 
ance  with  the  former  is  necessary  to  the  correct  appreciation  of  the 
latter.  Further,  the  basis  of  each  of  these  studies  is  a knowledge  of 
Materia  Medica,  or  the  substances  used  as  medicines.  Pharmacology 
is  the  general  term  employed  to  embrace  these  three  divisions. 

n every  civilized  country  there  is  some  recognized  official  list  of 
drugs  and  them  preparations,  known  as  the  Pharmacopoeia . In  most 
places,  this,  being  prepared  with  the  sanction  of  the  government,  par- 
takes  of  the  nature  of  a law,  but  in  the  United  States  conformity  to  it 
lepends  upon  the  voluntary  action  of  the  professions  of  Medicine  and 

Pharmacy,  by  a representative  convention  of  which  it  was  orio-inally 
prepared  and  is  decenniaUy  revised.  onbmauy 

The  preparations  made  from  crude  drugs  are  as  follows  • 

mJ*rZtZA'~~AhStraCt\  are  P°wdered  e^cts  so  diluted  with  milk 
sugar  that  they  are  exactly  twice  the  strength  of  the  crude  drug 

or  ifss  W ffi  by  b°iling.  CrUd°  ^ for  a greater 

ineligible  when  tl  * +•  18  evident  ^at  ^is  method  of  preparing  is 

by  bet  oT  wh  n'th  1 m 18  V°IatUe  0r  is  ea8ilN  decomposed 

would  make  the  prelratffiVverTtb TCb  Wb°8e  extraction 

decomposition  Th?P  +l  f.  7 thlck  and  Predispose  it  to  rapid 
P • e method  is  especially  adapted  to  hard,  woody  sub- 
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stances,  and  to  those  containing  much  albumen,  which  is  coagulated  by 

the  boiling  water  and  left  in  the  original  drug. 

Infusa. — Infusions  are  made  with  water,  either  cold  or  hot  without 

boilino-  They  are  prepared  by  maceration  or  by  displacement. 

Liquores  Solutions  are  preparations  in  which  an  active,  non-volatile 

principle  is  dissolved  in  watei.  ....  . 

Aqu  je  — Waters  are  solutions  of  volatile  principles  m watei. 
U~-Mixtures  arc  preparations  in  which  one  or  more  med.ct- 
nal  substances  are  held  in  suspension  m water.  Of  such  natuie  a 
emulsions,  in  which  some  oily  material  is  suspended  by  a gummy  01  an 

°lb7~™:-Mucilages  are  solutions  of  gummy  substances  in 

""  SrauP. .-Syrup,  are  sugary  liquids,  the  menstruum  or  basis  of  which 

is  water,  with,  in  some  cases,  vinegar  or  alcoho  . . . 

Mellita  — Honeys  are  preparations  whose  basis  is  ho  y. 
“trinegJs  are  preparations  in  which  vinegar  or  ddute  acet.c 

solutions  prepared  by  macera- 
tion or  displacement 

PnSPmiTUS .-Spirits  are  alcoholic  Elutions  of  volatile  principles,  made 
bv  toect  solution  or  by  distillation  from  the  crude  drugs.  _ 

} v t yines  are  preparations  whose  menstruum  is  win  . 

I'™.-® \clitl  are  preparations  in  which  glycerm  ts  the 

BOlV™t,  Destillata  — Volatile,  distilled,  or  ethereal  oils  are  active  prin- 
cipl“ild  from  plants  by - distillation  or  by 

have  no  chemical  paper  dis- 

guished  by  the  6 8 “e  usuaUy  composed  either  of  carbon 

appears  m a little  tune.  y ^n  to  which,  in  the 

and  hydrogen,  or  of  carbon,  y adJd  ’By  (,N-idation  they 

case  of  certain  bad-smelhng  01  , 1 e ap  inflammable, 

are  converted  into  resinous  compound.  They  ate  ^ 

SiTw  lb,  and  2“ 

Volatile' * These  are 

the  so-called  empyreumatic  oils.  principles  in  oleic  acid. 

Side  hVt"  0? tther  upon  the  mude  drugs i in  the  case 
°f  ^"dV^fesslon  of  the  green  plant, 

enough  alcohol  being  added  to  preserve  them. 
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Extracta. — Solid  extracts  are  of  two  kinds ; one  being  prepared  by 
the  evaporation  of  the  fresh  juice,  the  other  being  made  in  various  ways 
from  the  crude  ding. 

Extracta  Fluida. — Fluid  extracts  are  very  concentrated  fluid  prepa- 
rations, generally  so  made  that  one  minim  represents  one  grain  of  the 
crude  drug. 

Resina. — Besins  are  peculiar  solid  vegetable  active  principles,  sol- 
uble in  alcohol  and  insoluble  in  water,  most  of  which  are  obtained  by 
the  precipitation  of  saturated  tinctures  with  water.  The  majority  of 
the  officinal  resins  are  purgatives. 

Confectiones. — Confections  are  medicinal  substances  beaten  up  with 
sugar  into  a pasty  mass. 


Trochisci. — Troches , or  lozenges , are  gummy  pellets  or  disks,  so  made 
as  to  dissolve  slowly  in  the  mouth. 

Suppositoria. — Suppositories  are  conical  bodies,  prepared  for  intro- 
duction into  the  rectum,  where  they  melt  with  the  heat  of  the  body. 
Their  basis  is  generally  cacao  butter. 

Unguenta  and  Cerata. — Ointments  and  Cerates  are  fatty  solid  prep- 
arations for  external  use.  The  cerates  containing  wax  ( [cera ) are  the 
firmer  of  the  two. 

Emplastra.  Plasters  are  solid  substances  spread  by  the  aid  of  heat 
upon  muslin,  skin,  or  other  similar  material,  and  of  such  nature  as  to 
be  adhesive  at  the  temperature  of  the  body. 

Charts.  Papers  are  medicated  leaves  or  sheets  of  paper  for  ex- 
ternal use.  The  only  officinal  papers  are  those  of  mustard,  of  nitrate 
of  potassium,  and  of  cantharides. 

Linimenta .—Liniments  are  liquid  preparations,  generally  soapy  or 
oily,  and  always  intended  to  be  applied  externally  by  rubbing. 

The  names  of  Pilule  (Pills)  and  Pulveres  ( Poioders ) sufficiently 
indicate  the  character  of  the  preparations. 

The  effects  of  medicine  are  commonly  divided  into  the  primary  and 
the  secondary , or  the  immediate  and  the  remote.  An  example  will  prob- 
ably show  the  difference  between  these  in  the  briefest  and  most  forcible 
manner  Thus,  the  immediate  effect  of  a diuretic  is  increased  urina- 
um ; the  secondary  effect  may  be  removal  of  serous  effusion  in  some 
par  ,°  e oc^'  ^ *8  evident  that  the  latter  is  brought  about  not 
by  the  medicine  itself,  but  by  the  changes  it  induces;  the  increased  ex- 
cretion causing  a diminution  of  the  amount  of  the  fluid  in  the  blood- 
vessels, which  in  turn  leads  to  absorption. 

The  term  or  expression  indication  for  a given  remedy,  being  in  con- 
stant  use,  ought  to  be  distinctly  understood;  by  it  is  meant  the  point- 

Thua'  wfr5’  °Mn  °ther  W°rdS’  the  evident  needs  of  the  system, 
of  mifb  ^ 8eCe+8  C0  ected  m the  colon  are  an  indication  for  a purgative 
Rekxnfn  as  Wl11  Produce  watery  secretions  to  soften  "them. 

Relaxation  m a part  indicates  a remedy  that  will  awaken  into  new  life 
the  natural  contractility  0f  the  part,-z.e.,  an  astringent.  Again,  the 
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suppression  of  secretion  from  over-excitement,  or  from  irritation,  is  an 
indication  for  some  drug  which,  will  allay  irritation ; while  the  same- 
suppression,  when  dependent  upon  torpor  or  loss  of  cell-activity,  will 
call  for  an  excitant, -an  irritant.  The  childish  absurdity  of  treating 
symptoms  by  any  such  law  as  “similia  similibus  curantur  or  “dissi- 
milia  dissimilibus  curantur”  is  at  once  apparent.  The  same  symptoms 
may  be  the  result  of  absolutely  antagonistic  conditions  and  require 
absolutely  opposite  treatment.  Without  occupying  space  with  de- 
tails, one  example  will  suffice.  Either  irritation  or  depression  of  the 
stomach  may  cause  vomiting.  Therefore  id  one  case  of  vomiting  a 
stomachic  stimulant  such  as  ipecacuanha,  which  when  given  freely  in 
health  will  produce  vomiting,  may  relieve  the  nausea  because  the  de- 
pressed  stomach  needs  a stimulation  to  bring  it  to  the  normal  level ; in 
Another  case  a stomach  which  rejects  food  because  it  is  irritated  nee 
a sedative  like  bismuth,  which  in  health  will  not  produce  vo 
In  the  first  case  the  law  of  similars  seems  to  hold  good  in  the  secon 
the  law  of  dissimilar  appears  to  be  dominant.  A law  of  nature  has 
exceptions.  If  an  alleged  law  of  nature  has  exceptions  it  is  not  a law 
If  it  were  proved  that  under  certain  circumstances  the  ea^th 
the  intervention  of  any  second  force  repds  b<^ 
that  the  alleged  law  of  gravity  is  not  a law.  It  is  plain,  theiefoie,  tha 
neither  of  the  alleged  therapeutic  laws  of  similars  or  of  dissimilar  is 
in  truth  a law  They  are  the  results  of  coincidence,  the  expressions  o 
kaffi^thf  Symptoms  are,  indeed,  but  the  surface-play  of  disease 
and  the  rational  therapeutist  always  seeks  their  hldd^eanm^  TE 
conscientious  physician  refuses  to  practise  upon  homoeopathic,  a 
nathic  1 or  any  other  restricted  basis,  but  gleans  therapeutic  knowledge 
from  all  sources  guiding  himself  as  far  as  may  be  by  the  light  of : reason 
frlr^iesitJng  not  to  go  beyond  into  the  region  of  ihe  ^ 

five  paths  of  entrance  for  medicines  into  the  circnlation^- 
the  stomach,  the  cellular  tissue,  the  rectum  the  stan^apd  m un^. ^ 

is  not  a sme  qua  non,  smee  \ ? a . . +b  m a solvent  power 

ganic  contents  of  the  alimentary  juices  give  to  t ^ioino 

far  above  that  of  less  complex  and  TO  juice, 

insoluble  in  water  may  be  dissolved  y lutiou  by  the  alkalies 

-while  another  drug  may  owe  its  activity  to  its  solution  J 

or  by  the  fatty  matters  of  the  intestinal  flui  - . 
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The  dissolving  power  of  the  rectal  fluids  is  very  slight:  hence,  in 
order  to  act  efficiently,  medicines  when  given  by  the  rectum  must  be  in 
solution  or  be  readily  soluble.  Absorption,  moreover,  does  not  occm*  so 
rapidly  from  the  rectum  as  from  the  stomach,  and  a longer  time  is  there- 
fore needed  to  impress  the  system  in  this  way.  In  the  great  majority 
of  cases  medicines  are  thus  exhibited  to  obtain  peculiar  effects  more  or 
less  local  in  character.  Thus,  an  opium  suppository  is  given  in  dysen- 
tery, or  to  quiet  irritation  of  the  genito-urinary  organs. 

Medicines  which  are  thrown  into  the  subcutaneous  tissue  are  said  to 
be  administered  hypodermically.  The  syringe  employed  is  provided 
with  a sharp  needle,  which  must  be  kept  scrupulously  clean  and  free 
from  rust.  The  medicine  must  be  in  perfect  solution  and  not  too  irri- 
tating. The  advantages  of  this  method  of  exhibition  are  promptness 
and  certainty  of  action.  If  twenty  minutes  be  required  for  the  ab- 
sorption of  a certain  medicine  from  the  stomach,  forty  minutes  will  be 
usually  necessary  when  it  is  exhibited  by  the  rectum,  and  five  minutes 
when  it  is  thrown  into  the  subcutaneous  tissue.  The  objections  to  the 
hypodermic  method  are,  first,  the  danger  of  producing  local  inflamma- 
tion and  abscesses ; second,  the  possibility  of  throwing  the  whole  mass 
directly  into  a vein  and  having  it  swept  in  concentrated  form  into  the  heart 
or  nerve-centres.  I have  seen  the  injection  of  a sixth  of  a grain  of  mor- 
phine followed  inside  of  a minute  by  complete  unconsciousness,  collapse, 
arrest  of  respiration,  dropping  of  the  jaw,  and  apparent  death.  The 
danger  of  such  a mischance  can  be  greatly  lessened  by  withdrawing  the 
point  of  the  needle  an  eighth  of  an  inch,  after  it  has  been  plunged  into 
the  tissue.  The  local  irritation  produced  by  hypodermic  injections  has 
not  only  very  frequently  produced  abscesses,  but  in  not  a few  cases 
has  caused  fatal  tetanus.  Excessive  irritation  can  be  largely  prevented 
by  certain  precautions,  but  there  are  many  medicinal  substances  whose 
hypodermic  employment  might  be  advantageous  were  they  not  too  irri- 
tant for  such  use.  In  all  cases  solution  must  be  complete,  and  if  the 
medicinal  substance  be  of  such  nature  that  it  is  liable  to  be  precipitated 
by  alkalies,  an  excess  of  acid  should  be  present  in  the  water  to  prevent 
precipitation  by  the  juices  of  the  cellular  tissue.  An  irritant  which  is 
rapidly  taken  up  from  the  part  may  produce  at  first  smarting  and  pain 
without  creating  any  permanent  irritation,  but  a small  solid  particle 
lying  in  the  cellular  tissue  is  almost  sure  to  cause  inflammation  and 
abscess.  All  hypodermic  injections  should,  therefore,  be  filtered  before 
being  used.  It  is  of  the  utmost  importance,  even  when  a non-irritating 
substance  is  employed,  that  the  injection  should  be  absolutely  antiseptic. 
No  solution  which  has  undergone  any  decomposition  or  contains  an}- 
g i should  be  used  at  all.  Ordinarily  the  solution  should  be  freshly 
made.  It  should  always  be  prepared  with  boiled  or  distilled  water, 
and  should  usually  have  added  to  it  half  a drop  of  carbolic  acid.  This 
amount  of  carbolic  acid  when  thrown  into  the  cellular  tissue,  so  far  from 
inci  easing  the  irritation,  has  a distinct  power  of  relieving  pain  by 
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virtue  of  its  local  anesthetic  influence  ; it  also  tends  to  prevent  abscess, 
and  has  no  perceptible  effect  upon  the  general  system.  When  hypo- 
dermic solutions  are  intended  to  be  kept,  they  should  contain  ten  per  cent, 
of  carbolic  acid  with  a drop  or  two  of  glycerin  to  every  fifteen  minims, 
which  is  the  maximum  amount  that  should  be  injected  at  one  time.  A 
considerable  proportion  of  glycerin  will  throw  out  of  solution  most  of 
the  alkaloids,  but  when  solution  of  the  medicinal  substance  is  distinctly 
favored  by  glycerin,  as  is  the  case  with  extracts,  three  or  four  drops  of 
the  glycerin  should  be  added  to  the  hypodermic  solution.  Not  only  the 
hypodermic  needle  but  the  whole  syringe  should  be  carefully  disinfected 
before  use  with  a strong  solution  of  carbolic  acid  or  other  similar  agent. 
The  local  influence  of  the  injection  is  also  influenced  by  the  method 
in  which  it  is  given.  If  it  be  thrown  directly  under  the  skin,  it  may, 
by  raising  and  tearing  the  skin  from  its  attachment,  so  interfere  with 
the  supply  of  blood  as  to  cause  local  irritation.  The  injection  should, 
therefore,  always  be  thrown  deeply  into  the  tissues,  where  it  may  diffuse 
itself.  The  arm,  leg,  or  any  other  fleshy  portion  of  the  body  may  be 
selected,  but  there  is  reason  for  believing  that  the  best  place  of  injec- 
tion is  the  buttocks,  about  one  and  one-half  inches  behind  the  great 

trochanter.  . , 

There  are  several  ways  in  which  medicinal  principles  are  introduced 

through  the  skin,  although  the  only  one  in  common  use  is  the  appli- 
cation of  medicated  fatty  preparations,  either  with  or  without  fric- 
tion. Absorption  takes  place,  of  course,  most  rapidly  at  those  places 
where  the  skin  is  thinnest, -the  inside  of  the  thighs  the  surface  of 
the  abdomen,  and  especially  the  armpits.  Almost  the  only  reme  y 
which  in  practical  medicine  is  introduced  into  the  system  in  tbmy 
mercury.  Absorption  will  take  place  through  the  skin  from  baths,  but 
so  slowly  that  this  method  is  never  made  use  of  in  the  constitutional 
treatment  of  disease, -unless  the  sulphur  baths,  sometimes  employed  m 
rheumatism,  impress  the  general  system  by  absorption  which  seems  to 
me  doubtful.  Formerly,  medicines  were  sometimes  exhibited  by  placm0 
them  on  blistered  surfaces,  beneath  the  raised  cuticle;  but,  except  in  he 
instance  of  morphia,  so  much  used  in  gastric  disturbance,  at  present  the 

pndermic  method  is  very  rarely  employed.  . 

InTrder  for  a medicine  to  be  absorbed  through  the  lungs  m sufflc.eu 
quantity  to  affect  the  general  system  it  must  be  m the  form  rape 

“r  For  local  purposes  medicines  are  applied  to  various 
skin,  to  the  ear,  nares,  fauces,  stomach,  larynx,  lungs,  ic  ’ . ’ 

urethra  etc  For  the  last  three,  liquid  preparations  knot™  as  mject, 
or  solidones  knot™  as  suppositories,  or,  in  ease  of  the  urethra,  as  boug  , 

or  sometimes  as  urethral  suppositories,  are  employed.  i t 

For  the  purpose  of  making  local  applications  to  the  inspiratory 
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rapid  current  of  air,  or  of  steam,  is  forcibly  ejected  from  a horizontal 
pipe,  through  a capillary  orifice,  directly  across  a similar  opening  in  a 
vertical  tube.  The  rush  of  the  vapor  over  this  second  orifice  forms  a 
vacuum;  the  fluid  into  which  the  base  of  the  vertical  tube  is  set, 
rushing  up  to  fill  this,  is  sucked  or  drawn  out  through  the  orifice,  and 
as  it  emerges  is  broken  into  a fine  spray,  and  is  carried  along  by  the 
current  of  air  or  steam  into  a mouth-piece,  at  which  sits  the  patient. 
It  cannot  be  gainsaid  that  in  this  way  we  are  able  to  carry  medicinal 
substances  not  merely  into  the  larynx,  but  into  the  lungs  themselves. 
Yolatile  medicines  vaporized  by  heat  are  also  sometimes  employed  in 

tthe  treatment  of  lung-affections. 

There  are  various  classes  of  agencies  which  so  modify  the  action  of 
drugs  as  to  necessitate  their  consideration.  Such  are  disease,  climate, 
habit,  temperament,  idiosyncrasies,  sex,  age,  time  of  administration, 

; and  emotions. 

Disease  often  fortifies  the  system  against  the  action  of  remedies,  so 
that  the  dose  has  to  be  greatly  increased  to  obtain  perceptible  effects. 
Thus,  pain  or  delirium  tremens  will  interfere  greatly  with  the  produc- 
tion of  narcotism  by  opium ; or  spinal  disease  with  purgation.  Disease 

!may  altogether  prevent  the  action  of  a remedy.  In  all  these  cases  two 
rules  should  never  be  lost  sight  of:  first,  never  give  the  medicine  in 
such  doses  as  would  in  health  cause  death ; second,  always  be  sure, 
before  giving  large  amounts,  that  the  remedy  will  not  make  matters 
worse  (as  a drastic  in  intussusception). 

Climate,  by  producing  physical  habits  or  tendencies  in  the  patient, 
often  greatly  influences  the  proper  selection  and  dose  of  remedies.  It 
is  only  necessary  to  allude  to  the  great  consumption  of  quinine  in 
malarial  regions  as  an  example. 

Habit,  including  mode  of  life — seems  to  alter,  as  it  were,  the  very 
constitution  of  man.  Hot  only  does  it  give  type  to  disease,  by  pro- 
ducing habitual  plethora,  or  its  opposite,  but  it  also  fortifies  against  the 
action  of  single  remedies,  or  whole  classes  of  them.  Thus,  in  the 
opium-eater,  a dose  sufficiently  large  to  kill  an  ordinary  man  serves 
on  y to  gratify  the  cravings  of  appetite.  Again,  a man  accustomed  to 
one  narcotic,  as  alcohol  or  opium,  loses,  to  a greater  or  less  degree,  his 

! susceptibility  to  all  narcotic  influence ; and  the  patient  whose  bowels 
require  daily  to  be  moved  by  a cathartic  finds  that  he  reacts  more 
an  more  slowly  to  medicines  of  that  class.  Again,  a nervous  system 
blunted  by  exposure  and  toil  in  the  open  air  is  far  less  susceptible  to 
e action  of  remedies,  and  requires  larger  doses  to  influence  it,  than 

luxury  de  1CatS  °rganization  of  a woman  weakened  by  indolence  and 

_ '^fperaments  aie  peculiarities  of  organization  characterizing  classes 
i m? . Ua  8 ’ idiosynci  asies,  peculiarities  belonging  to  single  individ- 
J , * 8".  . 18  18  8Ccllcely  ^he  place  to  discuss  the  subject  of  temperaments, 

u i is  a owable  to  state  that  while  the  phlegmatic  person  is  no  moro 
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easily  moved  by  medicinal  than  by  other  agencies,  the  nervous  indi- 
vidual answers  as  quickly  to  the  one  as  to  the  other.  Idiosyncrasies 
seem  at  present  to  be  beyond  law.  They  are  often  very  remarkable, 
and  a knowledge  of  them  is  most  important  for  the  practitioner. 
Thus,  a relative  of  the  author’s  is  thrown  into  the  most  alarming 
fainting-fits  by  eating  even  so  much  butter  as  would  be  ordinarily  used 
as  a dressing  for  vegetables  at  dinner.  Some  persons  are  poisoned 
by  the  slightest  touch  of  turpentine,  others  are  frightfully  salivated  by 
a mere  particle  of  a mercurial.  These  idiosyncrasies  are  numerous, 
cannot  be  foreseen,  and  are  often  very  important : hence  the  necessity, 
in  prescribing  for  an  unfamiliar  patient,  of  always  asking  as  to  his  oi- 
lier peculiarities. 

Sex  modifies  all  diseases  connected  with  the  organs  or  the  pro- 
cess of  generation,  but  it  also  does  more.  Woman  is  more,  impres- 
sible, less  robust,  with  less  power  of  resisting  external  agencies,  than 
is  man.  Consequently,  the  dose  for  her  should,  as  a rule  be  less  than 
that  for  him.  It  is  needless  to  remark  here  at  length  on  the  necessity 
for  abstinence  from  strongly  perturbing  remedies  during  pregnancy  or 


at  menstrual  periods.  . „ -n„ 

Aqe,  of  course,  modifies  materially  the  dose.  T e iu  e y 

Young,  the  one  which  is  the  most  practical  and  generally  useful,  is 
to  add  twelve  to  the  age  and  divide  the  age  by  the  result.  Thus  a 
child  one  year  old  would  require  one-thirteenth,  one  three  years  old 
three-fifteenths,  of  the  amount  necessary  for  an  adult.  Other  rules 
h-ave  been  invented,  but  the  only  one  which  is  at  all  practical  is 
following,  proposed  by  Dr.  R.  O.  Cowling  (American  Practitioner,^ ol.  n) : 

« The  proportionate  dose  for  any  age  under  adult  life  is i iepies>en 
by  the  number  of  the  following  birthday  divided  by  twenty  four : j.e.; 

for  one  year  it  is  * = *5  for  two  7ears>  A = ij  fo;' thiee  ye  ’ * b ’ 
for  five  wears  A = i ; for  eleven  years,  = h etc-  , , 

ProfeB9or  Ctorke (Boston  Med.  and  Sure,.  Joum.,  1872)  has  proposed 
a rule,  which,  although  probably  more  accurate  than  e ,th « 
given,  seems  too  cumbersome  for  ordinary  purposes.  It  is  based  upo, 

^ ILImtag  the  average  weight  of  an  adult  to  be  one  hundred  and 
fiftv  nounds  for  whom  an  appropriate  dose  is  1,  01  on  ’ 

d 7e  c m ’t  medicines  must'  be  increased  or  diminished  * the  propor- 
tion of  the  weight  of  the  patient  to  that 

portion  is  represented  by  a fraction -hose  —or  six 

weight  and  whose  denominator  is  15  . , . if  it  weio-hs 

ten  pound  , AV  nr  f o,iult  dose-  or,  more  precisely, 

hundred  pounds’shou.d  have  W,  or  U 

of  an  average  adult  dose."  narcotics  very 

It  must  never  be  lost  sight  ol  tnat  emu 
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i badly,  and  that  the  doses  of  such  remedies  for  them  should  always  be 
proportionally  smaller  than  for  the  adult. 

Time  of  Administration. — Absorption  takes  place  most  rapidly  in  an 
empty  stomach,  and  consequently,  when  rapidity  of  action  is  desired, 
the  medicine  should  be  given  under  such  circumstances.  Thus,  a pur- 
gative acts  soonest  when  given  before  breakfast.  Substances  which 
are  irritating  to  the  stomach  should  always  be  administered  not  only 
properly  diluted,  but  also  when  the  viscus  is  filled  by  a mass  of  food, 
which  may  serve  still  further  to  lessen  their  concentration.  Hence 
such  remedies  as  iodine  and  arsenic  are  preferably  exhibited  after 
meals.  On  the  other  hand,  whenever  a remedy  is  especially  intended 
to  act  on  the  mucous  membrane  of  the  stomach,  it  should  be  given 
when  the  viscus  is  empty.  Again,  some  drugs,  such  as  iron,  are  best 
dissolved  by  the  acid  gastric  juice,  and  it  is  a matter  of  some  impor- 
tance to  place  them  in  the  stomach  after  eating,  when  the  process  of 
digestion  is  most  vigorous. 

Mental  Emotion. — Space  is  wanting  to  discuss  at  any  length  the 
influence  of  the  imagination  upon  the  action  of  remedies;  and  the 
reader  must  be  referred  to  the  delightful  book  of  Dr.  Tuke  for  illustra- 
tions. Suffice  it  to  state  that  a positive  announcement  that  a remedy 
will  have  a certain  effect  has  often  a most  remarkable  influence  in  pro- 
ducing that  effect,  especially  on  persons  of  nervous  organization  and 
Ox  not  too  great  culture  to  have  faith.  I have  given  a hypodermic 
injection  of  a grain  of  morphine  to  a man,  inducing  a degree  of  hyp- 
notism, and  the  next  day,  doubling  the  size  of  the  injection  but  with- 
drawing all  morphine,  have  caused  a much  more  intense  effect. 


On  the  Art  of  Prescribing  Medicines.— In  the  practical  use  of 
remedies,  very  much  depends  upon  the  methods  of  their  combination, 
and,  so  far  as  concerns  the  reputation  of  the  physician,  no  little  im- 
portance is  to  be  attached  to  the  mere  prescription- writing.  The 
recipes  of  the  master  are  very  widely  seen,  and  he  who  is  incorrect  in 
the  grammar  or  spelling  of  his  English  or  Latin,  or  departs  without 
reason  from  the  traditional  forms,  lays  himself  open  to  ridicule,  than 
which  nothing  is  more  damaging.  A crooked,  bad  chirography  is  the 
traditional  mark  of  literary  fame ; but  absolute  plainness  should  be  a 
sine  qua  non  in  the  writer  of  prescriptions.  This  should  also  apply  to 
abbreviations : these  should  be  of  such  a character  as  not  only  to  be 
readily  made  out,  but  also  to  be  so  evident  as  to  afford  no  shelter  to 
e apothecary  whose  carelessness  has  led  to  serious  error.  In  the 
case  of  alkaloids  and  other  powerful  remedies,  the  chief  name  at  least 
s iou  d be  written  in  full.  In  writing  the  prescription,  all  the  iugre- 
s s i°u  fiist  be  put  down,  then  the  number  of  doses  should  be 
ecK  e upon,  and  the  individual  amounts  of  each  substance  marked 
S,eJl  1 ]rn'  1S  a veiP  good  custom  always  to  place  first  upon  the  list 
e s longest  of  the  drugs  employed.  Without  further  comment,  the 
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easily  moved  by  medicinal  than  by  other  agencies,  the  nervous  indi- 
vidual answers  as  quickly  to  the  one  as  to  the  other.  Idiosyncrasies 
seem  at  present  to  be  beyond  law.  They  are  often  very  remarkable, 
and  a knowledge  of  them  is  most  important  for  the  practitioner. 
Thus  a relative  of  the  author’s  is  thrown  into  the  most  alarming 
fainting-fits  by  eating  even  so  much  butter  as  would  be  ordinari  y use 
as  a dressing  for  vegetables  at  dinner.  Some  persons  are  poisone 
by  the  slightest  touch  of  turpentine,  others  are  frightfully  salivated  by 
a mere  particle  of  a mercurial.  These  idiosyncrasies  are  numerous, 
cannot  be  foreseen,  and  are  often  very  important:  hence  the  necessity 
in  prescribing  for  an  unfamiliar  patient,  of  always  asking  as  to  his  ox 

her  peculiarities.  ,, 

Sex  modifies  all  diseases  connected  with  the  organs  or  the  pio- 

cess  of  generation,  but  it  also  does  more.  Woman  is  more  impres- 
sible less  robust,  with  less  power  of  resisting  external  agencies, 
is  man  Consequently,  the  dose  for  her  should,  as  a rule  be  less  tha 
that  for  him.  It  is  needless  to  remark  here  at  length  on  the  necessity 
for  abstinence  from  strongly  perturbing  remedies  during  pregnancy  01 

at  menstrual  periods.  , r>  ta., 

Aqe  of  course,  modifies  materially  the  dose.  The  rule  of  D . 

Young,’  the  one  which  is  the  most  practical  and  generally  use W, 
to  add  twelve  to  the  age  and  divide  the  age  by  the  result.  Thus  a 
child  one  year  old  would  require  one-thirteenth,  one  tree  ye  r d 

three-fifteenths,  of  the  amount  necessary  for  an  adult  Otte 

tave  been  invented  but the  i.)  = 

£ -der  adult  life  is  represented 

foroneyearitis*=*;fortwoyears,A  = liforthreeye  ,*  .. 

for  five  years,  * = £ 5 for  eleven  years  ^ = etc-  08ed 

Professor  cErke  (Boston  Med.  and  Sure,. 

a rule,  which,  although  probably  more  “curate  than  e thet  ot 

given,  seems  too  cumbersome  for  ordinary  purposes.  It  is  based  upo 

relative  weights : . ndult  t0  be  one  hundred  and 

••Assuming  the  average  we.ght  of  an  adult  to  ^ ^ ^ 

fifty  pounds,  for  whom  an  ? oreased  or  diminished  in  the  propor- 

dose  of  most  medicines  mu  , n oun(jg  This  pro- 

tion  of  the  weight  of  the ’ ^‘.^‘^Tumorator  is  the  patient's 

ten  pounds,  ^,  £ an  adult  dose;  or,  more  precisely,  ^ 

rpelrXse^ight  is  twt  hundred  pounds  should  have  W,  or  U 

0f  U eight  of  that  children  bear  narcotics  very 
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badly,  and  that  the  doses  of  such  remedies  for  them  should  always  be 
proportionally  smaller  than  for  the  adult. 

Time  of  Administration. — Absorption  takes  place  most  rapidly  in  an 
empty  stomach,  and  consequently,  when  rapidity  of  action  is  desired, 
the  medicine  should  be  given  under  such  circumstances.  Thus,  a pur- 
gative acts  soonest  when  viven  before  breakfast.  Substances  which 

O ° 

are  irritating  to  the  stomach  should  always  be  administered  not  only 
properly  diluted,  but  also  when  the  viscus  is  filled  by  a mass  of  food, 
which  may  serve  still  further  to  lessen  their  concentration.  Hence 
such  remedies  as  iodine  and  arsenic  are  preferably  exhibited  after 
meals.  On  the  other  hand,  whenever  a remedy  is  especially  intended 
to  act  on  the  mucous  membrane  of  the  stomach,  it  should  be  given 
when  the  viscus  is  empty.  Again,  some  drugs,  such  as  iron,  are  best 
dissolved  by  the  acid  gastric  juice,  and  it  is  a matter  of  some  impor- 
tance to  place  them  in  the  stomach  after  eating,  when  the  process  of 
digestion  is  most  vigorous. 

Mental  Emotion. — Space  is  wanting  to  discuss  at  any  length  the 
influence  of  the  imagination  upon  the  action  of  remedies ; and  the 
reader  must  be  referred  to  the  delightful  book  of  Dr.  Tuke  for  illustra- 
tions. Suffice  it  to  state  that  a positive  announcement  that  a remedy 
will  have  a certain  effect  has  often  a most  remarkable  influence  in  pro- 
ducing that  effect,  especially  on  persons  of  nervous  organization  and 
of  not  too  great  culture  to  have  faith.  I have  given  a hypodermic 
injection  of  a grain  of  morphine  to  a man,  inducing  a degree  of  hyp- 
notism, and  the  next  day,  doubling  the  size  of  the  injection  but  with- 
drawing all  morphine,  have  caused  a much  more  intense  effect. 

On  the  Art  of  Prescribing  Medicines.— In  the  practical  use  of 
remedies,  very  much  depends  upon  the  methods  of  their  combination, 
and,  so  far  as  concerns  the  reputation  of  the  physician,  no  little  im- 
portance is  to  be  attached  to  the  mere  prescription-writing.  The 
i ecipes  of  the  master  are  very  widely  seen,  and  he  who  is  incorrect  in 
the  grammar  or  spelling  of  his  English  or  Latin,  or  departs  without 
reason  from  the  traditional  forms,  lays  himself  open  to  ridicule,  than 
which  nothing  is  more  damaging.  A crooked,  bad  chirography  is  the 
traditional  mark  of  literary  fame ; but  absolute  plainness  should  be  a 
sine  qua  non  in  the  writer  of  prescriptions.  This  should  also  apply  to 
abbreviations : these  should  be  of  such  a character  as  not  only  to  be 
readily  made  out,  but  also  to  be  so  evident  as  to  afford  no  shelter  to 
the  apothecary  whose  carelessness  has  led  to  serious  error.  In  the 
case  of  alkaloids  and  other  powerful  remedies,  the  chief  name  at  least 
should  be  written  in  full.  In  writing  the  prescription,  all  the  ingre- 
dients should  first  be  put  down,  then  the  number  of  doses  should  be 
decided  upon,  and  the  individual  amounts  of  each  substance  marked 
seriatim.  It  is  a very  good  custom  always  to  place  first  upon  the  list 
the  strongest  of  the  drugs  employed.  Without  further  comment,  the 
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following  recipes  are  appended,  simply  as  examples  of  the  method  of 
writing  prescriptions:  the  first  two  only  are  given  in  full,  with  date, 


signature,  etc. : 

John  Smith,  Esq. 
g Tr.  cantharidis,  f 3ss ; 

Tr.  ferri  chlor.,  f §ss. 

M. 

S. — Fifteen  drops  three  times  a day. 

July  1,  1S88.  S.  W.  W. 

John  Jones,  Esq. 
g Syr.  scillas, 

Syr.  senegse,  aa  f§i ; 

Liq.  morphin®  sulph.,  f3ss> 

Syr.  tolutan.,  q.  s.  ad  f§iii- 
M. 

S. — Dessertspoonful  four  times  a day. 
July  1,  1888.  s-  T 

g 01.  morrhu®,  f§ii ; 

01.  amygdala  amarae,  gtt.  vi ; 
Mucil.  acaeiae,  f§iv. 

M.  et  ft.  emuls. 

S, Tablespoonful  three  times  a day. 

g Cerat.  cantharidis,  q.  s. 

Ft.  emplastrum  iii  X w unc. 

S. — Use  as  directed. 

g Extr.  chirat®,  gr.  xx ; 
Strychnin®,  gr.  i ; 

Ferri  pulv.,  5i> 

Oleores.  piperis,  gr.  viii. 

M.  et  ft.  mas.  in  pil.  xx  div. 

S. — One  before  meals. 


g Quinin®  sulph.,  gr.  xxxvi; 

Tr.  ferri  chloridi,  f3iii; 

Glycerini, 

Syrupi,  aa  f^iss. 

M. 

S.— Dessertspoonful  after  meals. 

g Hydrarg.  chi.  mitis,  gr.  vi; 

Sacchari,  q.  s. 

M.  et  ft.  pulv.  vi. 

S. — Use  as  directed. 

g Acidi  tannici,  3*- 
Ft.  pulv.  in  chart,  vi  div. 

S. — Use  as  directed. 

g Extr.  colocynth.  comp.,  gr.  xii ; 

Extr.  belladonn®,  gr.  iij 
Aloes,  gr.  xviii ; 

01.  earyophyl.,  gtt.  xii. 

M.  et  ft.  pil.  xii. 

S. — One  at  bedtime. 

g Sennse,  3“i; 

Magnesii  sulphatis, 

Mann®,  aa  gss ; 

Foeniculi,  5' ! 

Aquffi  bullientis,  Oss. 

Macera  per  horam  in  vase  leviter  clauso  et 
cola. 

S. — Black  Draught.  Dose. — A teacupful 

every  six  hours,  until  it  operates.* 


The  art  of  combining  remedies  is  not  > ' difficult  one: ; but  m prac- 
tice certain  principles  should  not  be  lost  sight  of.  Chief  °f ‘^se  a ^ 
to  prescribe  as  few  remedies  as  possible  and 1 to  use  co  per = 
without  a very  distinct  idea  of  what  it  is  intended  to 
it  is  desired  to  give  a powerful  remedy  m mci  easing 
physiological  effect  is  produced,  it  should  always  * ‘ ' 

Thus  it  may  be  necessary  to  give  arsenic  so  as  to  imp.ess  the  system 
at  the  same  time  that  iron  is  indicated;  but  the  two  remedies  should 
be  given  separately,  so  that  the  dose  of  either  can  be  increased  or 

diminished  independently  of  the  other. 

The  principles  of  combination,  formulated  below,  were  10  s 0 

* These  prescriptions  are  printed  as  usually 

fences  of  directions  to  the  — ^ et  hat  pulveres 

:^7uir^ulas  sex  dividendus-Misce  et  hat  pil...  cluodemm. 
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enunciated  by  Dr.  Paris,  but  are  to-day  as  imperative  as  ever.  Medi- 
cines are  combined  : 

First.  To  augment,  correct,  or  modify  the  action  of  a medicine. 
Thus,  purgatives  act  much  more  kindly  when  a number  of  them  are 
united  together.  The  chief  reason  of  this  probably  is,  that  as  dif- 
ferent remedies  affect  different  portions  of  the  gut,  the  whole  intestine 
is  best  reached  by  a union  of  the  diverse  substances.  It  may  take  an 
intense  irritation  of  the  mucous  membrane  to  purge  as  actively  as  does 
a mild  irritation  of  both  the  mucous  membrane  and  the  muscular  coat. 

There  are  powerful  medicines  which  act  similarly  upon  some  parts 
of  the  organism  but  dissimilarly  upon  other  parts.  By  combining  such 
remedies  powerful  effects  can  be  obtained  at  the  points  where  the  two 
lines  of  action  cross  each  other,  without  influencing  to  a great  extent 
other  portions  of  the  system.  Thus,  chloral  produces  sleep  by  its 
action  upon  the  brain,  and  also  has  a distinct  influence  upon  the  heart, 
but  none  upon  the  intestinal  tract.  Morphine  acts  upon  the  brain,  and 
does  not  influence  the  heart,  but  has  a powerful  effect  upon  the  intes- 
tinal tract.  By  combining  chloral  and  morphine  we  get  an  overwhelm- 
ing conjoined  influence  upon  the  brain  in  producing  sleep  with  the  least 
possible  disturbance  of  the  heart  and  of  the  intestinal  tract. 

Secondly.  To  obtain  the  joint  action  of  two  or  more  diverse  reme- 
dies. Thus,  in  a cough  mixture,  morphine  may  be  included  to  quiet  the 
cough,  while  ipecacuanha  and  squill  (in  accordance  with  the  first  prin- 
ciple) are  added  to  affect  the  mucous  membrane.  The  application  of 
this  principle  requires  caution,  or  the  practitioner  will  be  led  into  that 
chief  abomination,  polypharmacy.  It  is  worse  than  futile  to  attempt 
to  prescribe  for  every  symptom.  It  is  the  underlying  cause  of  the  dis- 
order or  the  understratum  of  bodily  condition  which  must  be  sought 
out  and  prescribed  for  simply. 

Thirdly.  To  obtain  a special  combination  which  is  really  a new 
remedy,  or  which  experience  has  shown  acts  almost  as  a new  remedy. 
Thus,  when  to  iodide  of  potassium  in  solution  corrosive  sublimate  is 
added,  a new  chemical  compound  is  formed,  which  experience  has 
shown  to  be  of  great  value  in  syphilitic  diseases.  Griffith’s  anti-hectic 
mixture  is  another  instance  of  the  use  of  chemical  changes,  the  proto- 
carbonate of  iron  being  formed  out  of  the  sulphate  of  the  metal  and 
the  carbonate  of  potassium.  In  the  famous  Dover’s  powder  no  chem- 
ical change  occurs,  but  the  ordinary  action  of  opium  upon  the  skin  is 

so  enhanced  that  the  combination  may  be  looked  upon  almost  as  a new 
remedy. 

Fourthly.  To  afford  a suitable  form.  Thus,  acacia  is  added  to 
make  an  emulsion,  or  confection  of  rose  to  make  a pill.  In  the  choice 
of  excipients,  care  should  be  exercised  to  select  a substance  free  from 
medical  properties,  having  no  chemical  incompatibility  with  the  medici- 
na  agent,  and  of  suitable  physical  character.  Bread-crumbs  often 
ma  e a good  basis  for  pills  ■ but  with  nitrate  of  silver  they  are  chemi- 
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oally  incompatible,  on  account  of  the  chlorides  in  them.  When  writing 
a prescription,  the  utmost  care  should  be  taken  to  use  such  excipients 
that  the  combination  shall  not  only  be  attractive  to  the  eye,  but  also 
as  little  repulsive  to  the  palate  as  may  be.  Whenever  possible,  the  pill 
form  should  be  employed  with  bitter  or  disagreeable  medicines.  Ike 
pill  may  be  readily  coated  with  silver-foil ; tonic  pills  may  be  coated 
with  iron  by  shaking  or  robing  them  in  ferri  pulvis  while  soft  and 
sticky.  Sugar-coated  pills  and  “ compressed  pills”  are  liable  to  get 
so  hard  and  insoluble  that  their  use  requires  caution.  In  regard 
to  mixtures,  flavoring  oils  should  be  freely  used,  and  the  power  o 
glycerin  to  conceal  the  disagreeable  taste  of  many  substances  should 
be  remembered.  The  recent  introduction  of  capsules  for  the  adminis- 
tration of  nauseous  medicines  is  a pharmaceutical  improvement  of  the 
first  rank.  These  capsules  occur  in  two  forms.  Hard  capsules  aie 
prepared  to  be  filled  extemporaneously.  They  can  be  made  large 
enouo-h  to  hold  ten  minims,  although  this  size  cannot  be  easily  swa  - 
lowed  by  every  person  without  a little  training.  The  soft,  flexible 
capsules  are  filled  by  the  manufacturing  chemists.  They  can  be  reach  y 
swallowed  by  most  persons  up  to  the  size  of  one  drachm.  Not  on  y 
may  solid  preparations  be  given  in  capsules,  but  also  essential  oils 
volatile  liquids,  fixed  oils,  and  fluid  extracts ; indeed,  almost  any  liquid 

the  dose  of  which  is  not  too  large.  _ 

Incompatibilities.- In  combining  remedies,  the  subject  of  mcompa^ 

bilities  must  never  be  lost  sight  of.  The  kinds  o ^noomPat*,b^e“  * ® 
two  in  number, -physiological  and  chemical  The  4rst  °f  ‘*“e3® 
would  require  large  space  to  discuss  fully,  and  any  one  a 
the  text  of  the  book,  if  possessed  of  the  slightest  reasoning  powers, 

can  readily  make  all  necessary  deductions.  . ,. 

In  many  works  on  materia  medica  long  lists  of  chemical  mcomp 
bihtii  are  Jen  in  the  accounts  of  individual  drugs.  These  lists  have 
setrned  " me  useless,  as  I have  never  met  with  a student  who  coidd 
commit  and  retain  them.  Moreover,  they  contain  » much  matter  o 
no  practical  use  that  the  valuable  portion  is  hidden  out  of  «g  - 

principles  and  a few  especial  reactions.  The  loliowm,,  y 

{0Tli M salts  which  can  by  mutual  decomposition  fornrean 

in  solution. 
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Mineral  acids  decompose  salts  of  the  weaker  (carbonic,  acetic,  etc.) 
acids,  and  form  ethers  with  alcohol  and  alcoholic  preparations. 

Alkalies  precipitate  the  alkaloids  and  the  soluble  non-alkaline  me- 
tallic salts. 

Glucosides , such  as  santonin  and  colocynthin,  should  not  be  pre- 
scribed with  free  acids  or  emulsin. 

Tannic  acid  and  all  substances  containing  it  are  incompatible  with 
alkaloids  and  drugs  containing  them,  with  albumen  and  gelatin,  and 
with  most  soluble  metallic  salts  used  in  medicine. 

Iodine  and  iodides  are  incompatible  with  the  alkaloids  and  the  sub- 
stances containing  them,  as  well  as  with  most  soluble  metallic  salts. 
The  iodide  of  potassium*  should  always  be  prescribed  alone,  or  only  in 

I ! combination  with  corrosive  sublimate  (with  which  it  forms  a double 

salt),  or  with  iodine  itself. 

Tinctures  and  other  alcoholic  preparations  containing  resin  precipitate 
the  latter  when  water  is  added. 

Nitrate  of  silver  should  always  be  prescribed  alone,  or  in  combina- 
tion with  opium  or  extract  of  hyoscyamus  only.  Most  vegetable  extracts 
decompose  it,  and  with  creasote  it  is  said  to  make  an  explosive  compound. 

Corrosive  sublimate  is  incompatible  with  almost  everything,  and 
should  be  given  in  simple  syrup : even  the  compound  syrup  of  sarsa- 
parilla is  said  to  decompose  it. 

Syrup  of  squill,  containing  acetic  acid, is  incompatible  with  carbonate 
of  ammonium,  but  not  with  the  chloride. 

Acetate  and  subacetate  of  lead  are  incompatible  with  almost  every- 
thing,  but  are  nevertheless  frequently  used  in  lotion  with  opium,  the 
insoluble  compound  formed  being  therapeutically  active. 

Vegetable  infusions  are  generally  incompatible  with  metallic  salts. 

Classification.— In  every  treatise  on  therapeutics  some  method  of 
arranging  the  individual  drugs  is  necessary.  In  earlier  editions  of  this 
work  I stated  that  no  satisfactory  classification  of  drugs  seemed  possi- 
ble with  the  then  existent  knowledge  of  the  subject.  Our  acquaintance 
with  therapeutic  agents  and  them  action  upon  the  organism  has  enor- 
mously increased  in  the  last  two  decades,  and  it  has  appeared  to  me 
that  at  present  we  can  approach  much  more  closely  to  a really  scientific 
arrangement  than  was  before  possible.  I have,  therefore,  arranged  the 
book  in  accordance  with  the  scheme  directly  hereafter  set  forth.  Some 
of  the  families  as  here  defined  are  not  thoroughly  natural,  but  most  of 
the  groups  have  much  of  unity  in  themselves,  and  of  propriety  in  their 
relations.  Thus,  antispasmodics  are  little  better  than  a heap  of  incon- 
gruities, but  delirifacients  are  singularly  united  together  and  opposed 
o somnifacients,  while  antiperiodics,  perhaps,  ought  to  be  merged  in  the 
a eratives,  with  which  through  arsenic  they  are  closely  related. 

* 5®at.h  ,haS  rCSU,lted  fro,n  11  Proscription  containing  strychnine  and  iodide  of  potassium,  all 
the  alkaloid  being  taken  at  the  last  dose. 


DIVISION  I— SYSTEMIC  REMEDIES. 

CLASS  I— GENERAL  REMEDIES. 

ORDER  I.— NERVINES. 


FAMILY  I.-ANTISPASMODICS. 

TInder  the  name  of  Antispasmodics  are  grouped  in  this  treatise  a 
number  of  medicines  f^^^^^Q^gy^re^^^ondUhms^sso^iated 
T*  weSr^er  than  with  simpie 

appear  to  he  more  suseeptibie  than  -s  no eZl  centred 
as  well  as  to  those  -pulses  whmh  As  a r0SuU  of  this 

themselves  and  are  connec  e import,  but  often  apparently 

state,  various  symptoms  arise,  ® , in  their  mildest  form, 

severe,  and  a.wayt , annoymj  in  their  severer 

constitute  the  state  of  n t ^ wilde8t  convulsion  of  hysteria. 

type  they  may  rise  mmtens  y P alled  antispasmodics  are 

It  is  in  this  class  of  affections  that .the  so, eallei  ^ 

useful.  As  the  condition  ^.stimulants."  In  regard 

weakness,  they  are  of  e 1 6TidenCe  of  their  increasing  power 

to  most  of  them  there  is  . , , peaithy  individuals.  Some 

or  functional  activity  w^en  a mrnis  when  given  in  very 

of  them  act  very  slightly  upon  t freely  as  possible  induce 

large  doses,  and  a few  camphor  and 

slight  cerebral  symptoms,  si  - = producing  serious  poison- 

Hoffman's  Anodyne,  none  are  < hysterical  convulsion 
ing.  As  any  theory  of  the  method  m which  ^ produc. 

originates— of  its  immedia  * , led„e  be  at  best  but  an  ingenious 
tion— would,  with  our  presen  - ° £e  action  0f  drugs  belonging 

speculation,  the  safest  plan  rn  iej ■ ^ a(}Cepfc  the  teachings  of 

to  the  class  now  undar  cons  theorizing  as  to  the  way  in 

clinical  experience  as  to  facts  ana 
which  the  results  are  brought  about. 
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MOSCHUS— MUSK.  U.S. 


A highly  odorous,  unctuous  substance,  obtained  from  the  glands 
situated  just  in  front  of  the  preputial  orifice  of  the  Moschus  moschif- 
erus,  or  musk-deer  of  Thibet.  The  genuine  musk-sac  is  to  be  distin- 
guished from  imitations  of  it  by  the  hairs  being  arranged  concentri- 
cally around  a minute  orifice.  As  it  occurs  in  commerce,  musk  is  very 
greatly  adulterated. 

Physiological  Action. — Musk  appears  to  act  upon  the  nervous 
system  simply  as  a mild  stimulant  and  antispasmodic.  Jorg  and  Sun- 
delin  have  experimented  with  it  upon  healthy  men  with  somewhat 
contradictory  results.  According  to  the  first-named  observer,  twenty 
giains  of  it  induce  exhilaration  without  lassitude,  but,  according  to  the 
latter  authority,  may  cause  giddiness,  drowsiness,  and  lassitude.  Both 
observers  noted  a slight  increase  in  the  frequency  of  the  pulse.  It  seems 
to  me  evident  that  the  action  of  musk  upon  the  healthy  organism  is 
a very  feeble  and  uncertain  one.  Yet  there  is  considerable  clinical 
evidence  that  when  the  nervous  system  is  exhausted  it  is  of  service  in 
calming  restlessness  and  equalizing  the  disturbed  balance  of  nervous 


power. 

Therapeutics.— Musk  is  at  present  very  little  used,  but  it  is  strongly 
recommended  by  some  of  the  older  writers  in  various  spasmodic  affec- 
tions, especially  in  hysterical  convulsions.  In  hiccough  it  has  been  con- 
sidered a specific.  In  my  experience,  in  the  crisis  of  low  fevers  when 
the  symptoms  of  nervous  exhaustion  are  extreme  and  threaten  death 
musk  is  a very  valuable  remedy.  Thus,  in  advanced  typhoid  fever  a 
condition  sometimes  develops  in  which  the  pulse  is  exceedingly  feeble 
and  the  temperature  has  a tendency  to  rise  to  a great  height  but 
yields  almost  immediately  to  the  use  of  cold,  only,  howevei  to  re- 
mount  as  soon  as  the  cold  is  withdrawn.  I have  seen  musk  kt  such 

life  In  nil  Pei*atUre’  8teady  the  PU1S6’  and  aPP^ntly  save 

life.  In  other  cases  of  advanced  fevers  the  powers  of  the  system 

e„  n-ely  glTe  out.  and  the  patient  passes  into  a condition  of  coUapse 

h subnormal  temperature,  and  mayhap  coma-vigil:  this  state  I 

“°mr  “ ,by  mU9k'  ^ Trousseau  rocmn- 

all  ease's  o7a  d ™ 7 ® 7 “ ““  P^,onia  of  drunkards.  In 

U cases  of  adynamic  pneumonia  with  wild  or  muttering  delirium  musk 

attainable)' « IT-'  afteen  grains  °f  musk  (tbe  best 

pended  in  mucilage  "'ill " effect  ®'0’pr')b3nibIy  bJ'  injection,  sus- 
The  dose  of  the  77  t flf  f the  81ng  e dose  Iaets  about  six  tours. 

(Tinctum  ta  io'  u's->  <• 


form  sacsR  occurrin ^ preputial  follicles  of  the  beaver  are  py 
the  castor  Thki  ? ” l f™’  and  COntaininS  aa  unctuous  materia^ 
°r-  Thl8  18  " 8ubstance  alb^  to  musk  in  its  physical  properti. 
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and  apparently  also  in  its  medicinal  qualities.  It  is  certainly  less 
efficient,  however,  than  musk,  and  Mr.  Alexander  ( Pereira's  Materia 
Medica,  American  edition,  1866,  p.  949)  is  said  to  have  taken  a quarter 
of  an  ounce  of  it  without  having  experienced  any  effect.  It  is  em- 
ployed in  the  same  affections  as  musk,  in  doses  of  fifteen  to  sixty  grains, 
suspended  in  mucilage.  The  tincture  of  the  U.  S.  P.  1870  was  stronger 
in  alcohol  than  in  castor. 

VALERIANA— VALERIAN.  U.S. 

The  root  of  the  Valeriana  officinalis,  an  herbaceous  perennial  of 
Great  Britain.  It  consists  of  a short,  yellowish-white  rhizome,  with 
numerous  fibrous  roots,  of  a bitter  taste  and  peculiar  odor.  The  active 
principle  of  valerian  appears  to  be  the  oil  of  valerian,  which,  according 
to  Pierlot,  consists  of  a mixture  of  valerian  camphene,  valerian  cam- 
phor, valerianic  acid,  resin,  and  water. 

Physiological  Properties. — Upon  cats  valerian  has  a very  ex- 
traordinary effect,  attracting  them  strongly,  and  greatly  exciting  then- 
sexual  passions.  It  is  possible  that  this  action  is  suggestive,  due  rather 
to  the  resemblance  of  the  odor  to  that  of  the  animals  during  sexual 
excitement,  than  to  a direct  action  of  the  drug.  Valerianic  acid  given 
to  rabbits  in  large  doses  produces,  at  first,  a slight  acceleration  of  the 
pulse  which,  with  the  respiration,  afterwards  becomes  less  fiequent 
than’ normal,  and  at  the  same  time  lassitude  and  muscular  weakness 
are  developed.  Enormous  doses  kill  rabbits  somewhat  suddenly,  or 

cause  fatal  gastro-enteritis.  ..  « 

Upon  man,  large  doses  (3ii  to  5iv)  are  said  to  produce  a feeling  ^ 
warmth  in  the  stomach,  and  sometimes  nausea,  vomiting,  and  colic 
pains  The  pulse  is  generally  slightly  quickened,  and  a sense  of  ex- 

hilaration  is  induced,  accompanied,  however  by  “ d 

hands  and  feet.  Very  large  amounts  cause  a feeling  of  heaviness,  a 

experience  has  demonstrated  the  value  of 
valerian  as  a means  of  relief  for  the  milder  forms  of  funotiona ld«- 
turbance  dependent  upon  a weak  and  over-excitable  or  an  exham 
nekons  system.  In  the  state  of  unrest  familiarly  known  as  "nemus- 
ness,”  by^sootking  and  quieting  the  patient,  it  will  often  mdiree  y 

VT0Thy^a  it  has  been  the  most  frequently  used  of  medicines,  and 

its  action  is  ofttimes  most  happy.  , . in 

It  has  also  been  employed,  but  with  more  doubtful  advantage  i 
mania  a potu , and  in  the  delirium  of  adynamic  fevers.  In  these  cases 
Z ZoJ  invariably  conjoined  with  more  powerful  remedies  and  it  , 
ve^y  dfflcult  to  decide'how  far  it  assists  in  procuring  the  beneficial 

r,BU!tT, ministration.— The  best  preparations  of  valerian  are  the  fbiii 

extract  (E xtr  actum  Valerianae  FHiium,  VS.),  dose,  one  flu, drachm, 
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and  the  ammoniated  tincture  ( Tinctura  Valeriance  Ammoniata — gii  to 
Oj,  U.S.),  dose,  one  to  three  fluidraehms.  The  dose  of  the  infusion  is 
a wineglassful;  that  of  the  simple  tincture  ( Tinctura  Valeriance — gii  to 
Oj,  U.S.)  is  one  to  three  fluidraehms. 

Acidum  Valerianicum. — Valerianic  Acid  is  an  oily,  colorless  liquid, 
of  a caustic  taste,  and  a strong  odor,  resembling,  but  differing  from, 
that  of  valerian.  It  is  made  by  the  action  of  chromic  acid  upon  amylic 
alcohol,  by  a somewhat  complicated  process,  and  is  employed  for  the 
manufacture  of  Valerianate  of  Ammonium  ( Ammonii  Valerianas,  U.S.), 
a white  salt  occurring  in  quadrangular  plates,  which  effloresce  in  a dry 
and  deliquesce  in  a moist  atmosphere,  have  the  odor  of  valerianic  acid 
and  a sharp  sweetish  taste,  and  are  very  soluble  in  water  and  in  alcohol. 

Therapeutics. — Dr.  W.  E.  Parke  ( Therap . Gaz.,  1887,  167)  in  some 
experiments  in  the  laboratory  of  the  University  of  Pennsylvania  found 
that  the  valerianate  of  ammonium  produces  in  the  frog  convulsions 
followed  by  general  paralysis,  both  the  convulsions  and  the  palsy  being 
due  to  an  action  upon  the  spinal  cord.  Brought  in  contact  in  a con- 
centrated form  with  any  portion  of  the  nerve-tissue,  the  valerianate 
produced  rapid  death  of  the  part.  It  is  very  uncertain  how  far  these 
results  were  due  to  the  ammonia,  and  how  far  to  the  valerianic  acid. 
They  throw  no  light  upon  the  therapeutic  action  of  the  drug,  which 
was  originally  introduced  by  M.  Declat,  of  Paris,  as  a remedy  for 
neuralgia.  It  has  since  been  used  very  largely  for  nervous  headache  and 
in  hysteria.  It  appears  to  be  about  equivalent  to  valerian,  but,  unless  it 
be  in  nervous  headaches,  is  less  efficient.  'The  dose  of  it  is  ten  grains, 
which  is  generally  administered  in  the  form  of  an  elixir. 

ASAFCETIDA— ASAFETIDA.  U.S. 

An  exudation  obtained  by  incising  the  living  root  of  the  Ferula 
Naithex,  an  umbelliferous  plant  of  Afghanistan.  It  occurs  mostly  in 
irregular  opaque  masses  of  a dull  yellowish-  or  pinkish-brown,  white 
when  fleshly  broken,  of  a bitter  acrid  taste  and  a strong  garlicky 
odor.  Even  this  lump  asafetida  is  largely  composed  of  tears  aggluti- 
nated together ; sometimes  these  tears  are  distinct  and  separate,  when 
they  constitute  the  variety  known  as  asafetida  in  tears.  Asafetida  is 
composed  chiefly  of  gum  and  resin,  but  its  properties  are  in  great  part 
due  to  the  volatile  oil,  of  which  it  contains  from  3.5  to  4.5  per  cent. 

Physiological  Action.— When  taken  into  the  stomach,  asafetida 
acts  as  a local  stimulant  and  carminative,  and  on  this  account  is  in 
some  parts  of  the  East  used  as  a condiment.  The  oil  is  without  doubt 
a soi  bed.  The  evidence  as  to  its  action  upon  healthy  men  is  both 
scanty  and  contradictory.  Thus,  while  M.  Pidoux  took  half  an  ounce 
m a single  dose  without  perceptible  effects  other  than  to  render  his 
secietions  honibly  offensive  for  two  days,  Jorg  and  his  disciples  found 
t at  in  twenty-grain  doses  it  produced  gastric  uneasiness  and  pain  with 
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aivine  dejections,  increased  the  pulse-frequency  and  animal  warmth 
quickened  the  respiration,  and  caused  headache,  giddiness,  and  erotic 

eXCTH^rEUTics.— Clinical  experience  has  abundantly  proved  that  asa- 
fetida  is  one  of  the  most  efficient  of  the  so-called  antispasmodics  an 
may  be  -iven  to  fulfil  the  same  indications  as  valerian  in  functiona 
ZZX°hysteria,  and  in  «neS,  It  differs  from  valerian  m haw 
n^Tmuch  more  decided  action  upon  the  mucous  membranes  It  is 
an  excellent  carminative,  and  in  the  form  of  injection  is  constantly  used 
T tr  nf  fvmvanites.  It  also  in  small  doses  increases  the  appe- 

for  the  1 J _ IP  dusvevsia  with  flatulent  colic  and  costiveness, 

of\T  a’fd'or  hysterical  As  J stimulating  expectorant  and  antispas- 

rs?-  r >• rsr  scans 

5srits£ — <i  — 

Pills  of  Asafetida  <PM<e  Asafxtida,  VS.) 

, . .1  o-rains  ■ from  two  to  four  may  be  given  at  once. 

““TheVose  of  th ! mixture  or  milk  of  asafetida  iMistnra 
,-T„  Oi  Tl  S is  half  to  one  fluidounce;  for  inject. ons,  one  to  three 
3n  to  Oj,  • •)  tincture  (Tinctura  Asafcetidce  — 311  t0  °J> 

a^“  r Jdr“L  Ipposuoriesoo^ patent 
Of  forty  minims  of  the  tincture.  Emplastrum  AsafMa,  U.S., 
externally. 

C AMPHORA— CAMPHOR.  U.S. 

Camphor  is  obtained  in  China, 

Islands,  etc.,  by  boiling  the  skimming  off  the  camphor  as 

Sh  is  ta^insTf  a^hHish  or  pinkish  color,  and  is  finally 

purified  by  sublimation  called,  camphor ) occurs  in 

Refined  camphoi  (01,  as  > , saes  0f  a fibrous  or 

dinks  or  hemispherical  bowl-like  wajo-rt  masses,  ^ ^ strong 

granular  fracture.  Its  taste  is  10  . touo'h  but  readily  pul- 

and  characteristic;  it  is  at  347- F, 

venzed  on  the  addition  of  a et  1 . ; e part  of  strong 

is  soluble  in  one  thousand  parts  of  cold  watei,T  1 __ 

. A variety  of  camphor,  a.  »ell  a-  ..f  Krir  a'>p1‘r5i'>'|o*i<»'  *tndy 

i.  very  hW  ">««>  >»  «“  B“\“ ^ pZjsAi.  376. 

- 5-.-— ^ -*•  — ,o  “k0"p  “ 

more  than  one  part  in  one  thousand. 
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alcohol,  and  still  more  soluble  in  chloroform;  thrown  upon  water,  a 
granule  of  camphor  floats,  and  exhibits  a rotatory  movement. 

By  slow  sublimation  at  ordinary  temperatures,  camphor  can  be  made 
to  crystallize  in  handsome  hexagonal  tables. 

Physiological  Action. — Locally  applied,  camphor  is  a decided  irri- 
tant, although  when  it  is  taken  into  the  mouth  a sense  of  coolness  after 
a time  is  experienced,  due  no  doubt  to  the  volatility  of  the  drug : a pre- 
cisely analogous  phenomenon  occurs  with  some  other  volatile  irritants, 
such  as  oil  of  peppermint* 

Great  differences  of  opinion  have  prevailed  in  regard  to  the  action 
of  camphor  upon  man,  and  it  is  scarcely  doubtful  that  it  acts  differ- 
ently upon  different  persons,  or  at  least  that  doses  which  in  some  cause 
only  exhilaration  produce  general  depression  in  others.  When  a mod- 
erate dose  (five  to  ten  grains)  of  camphor  is  taken,  a feeling  of  exhil- 
aration is  usually  induced,  a sense  of  comfort  and  quietness,  especially 
marked  in  those  previously  suffering  from  “ nervousness ;”  the  pulse 
may  be  somewhat  accelerated,  although  it  is  undoubtedly  not  mark- 
edly affected  in  the  majority  of  cases,  and  Trousseau  saw  it  fall  after 
the  ingestion  of  ten  grains  of  the  drug.  After  larger  doses  (twenty 
to  thirty  grains)  the  pulse  is  usually  lowered  in  frequency,  and  giddi- 
ness, with  a feeling  of  lassitude,  is  produced,  preceded,  it  may  be,  by  a 
short  period  of  exhilarative  excitement.  After  poisonous  doses  (thirty 
to  sixty  grains)  the  symptoms,  which  are  tolerably  uniform,  are  as 
follows : faintness,  headache,  vertigo,  confusion  of  ideas,  burning  pain 
in  the  stomach,  delirium,  violent  convulsions,  insensibility,  general 
paralysis ; a pulse  generally  small,  but  sometimes  accelerated  and  some- 
times lowered  in  number;  a skin  cool,  pale  or  livid,  generally  be- 
dewed with  sweat.  Sudden  unconsciousness,  with  or  without  convul- 
sions, has  been  in  some  instances  the  first  manifestation  of  the  action 
of  the  poison,  and,  of  course,  in  any  individual  case  many  of  the  symp- 
toms detailed  above  may  be  wanting.f 

No  death  has  occurred  in  the  adult  directly  from  camphor.  A sickly 
infant  was  killed  by  ten  grains,  and  a child  two  years  old  by  an  unknown 
amount  of  strong  alcoholic  solution  (New  York  Med.  Bee.,  March,  1887)  ; 
a woman  four  months  pregnant  died  during  an  abortion,  produced  by 
three  drachms. 

Much  contradictory  evidence  might  be  adduced  as  to  the  influence 
of  camphor  upon  the  genital  organs.  The  truth  evidently  is  that  its 
action  varies  according  to  the  dose  and  the  idiosyncrasies  of  the  patient. 
In  the  great  majority  of  instances,  I think,  camphor  in  moderate  doses 
has  no  decided  influence  upon  the  sexual  system ; at  least  I have  seen 

* For  the  physiological  action  of  camphor-cymol,  see  Arch./.  Exner.  Path,  und  Thcrap. 
1873,  Bd.  i. 

t Cases.  Edinburgh  Med.  Journal,  May,  1873;  The  Clinic,  March,  1873;  Wiener  Medi- 
zinitche  Presse,  1874,  p.  258;  Berlin.  Klin.  Wochens.,  Sept.  1873-74;  Trans.  Lond.  Clin.  Soc., 
18/4,  p.  2/  ; London  Lancet,  1876,  ii.  71  ; Brit.  Med.  Journ.,  Fob.  1875,  also  1877,  i.  607. 
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many  hundred  such  doses  taken  and  have  never  yet  seen  any  aphro- 
disiac effect.  In  some  persons,  however,  full  therapeutic  doses  are  said 
to  cause  sexual  excitement.  In  regard  to  very  large  doses,  the  testi- 
mony is  quite  uniform  that  if  they  exert  any  action  it  is  to  lessen  the 

erotic  feelings.  _ _ . 

Camphor  acts  upon  articulates  as  a violent  poison ; in  birds,  accord- 
ing to  Menghini,  it  causes  stupor  or  delirium  with  epileptiform  seizures ; 
in°mammals  it  produces  symptoms  similar  to  those  seen  in  man,  such 
as  vomiting,  violent  convulsions,  coma,  and  death,  apparently  from 
asphyxia.  The  convulsions  must  be  of  cerebral  origin,  as,  according  to 
the  experiments  of  C.  Weidemann  (Arch.  f.  Exper.  Path,  und  Therap., 
vi.  216)  and  of  Hoffmann  (quoted  by  Weidemann),  they  do  not  occur 
after  section  of  the  cord  in  portions  of  the  body  below  the  point  ol 
division  Whether  they  are  the  result  of  a direct  action  upon  the 
cerebrum  is  not  determined,  but  the  other  symptoms  produced  by  cam- 
phor indicate  that  the  drug  has  a decided  influence  upon  that  organ. 
In  frogs  Weidemann  found  that  the  convulsions  are  masked  by  a 
genera?  paralysis,  chiefly  due  to  a depressant  action  upor l the  motor 
nerves, — the  spinal  cord,  however,  also  suffering  m its  functional  activ- 
ity, thi  muscles  escaping.  The  action  of  toxic  doses  of  camphor  upon 
the  circulation  is  decided.  In  the  poisoned  frog  the  cardiac  ^be- 
come slow  and  powerful,  and,  as  Heubner  found  (Arch.  f.  Exper.  Path,  and 
Therap  v 427)  that  the  camphor  was  able  to  excite  the  ear  w en 
Crested  ly  muscarin,  it  is  probable  that  its  action  is  upon  the  heart 
itself.  The  same  investigator  failed  to  get  any  rise  of  arterial  piessuie 
in  rabbits  ■ but  in  the  more  extended  researches  of  Weidemann  it  wa, 
found  that  in  the  convulsive  stage  of  camphor-poisoning  there  * a very 
marked  rise  of  the  arterial  pressure,  which  is  large  y ue 

»->  - ^ 


in 


Archiv  f.  Exper.  Path.,  xvii.  372. 


* For  a physiological  study  of  camphcrol,  see 
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liable  to  the  condition  of  the  nervous  system  just  mentioned:  thus,  it 
is  often  useful  in  nervous  headaches  and  dysmenorrhcea.  Indeed,  in  the 
latter  disease,  either  alone  or  combined  with  opium  in  bad  cases,  it  is  a 
most  valuable  drug,  but  must  be  given  freely.  In  diarrhoea  not  depend- 
ent upon  inflammation,  in  cholerine,  and  even  to  some  extent  in  cholera , 
camphor  is  a very  efficient  remedy,  allaying  intestinal  pain  and  spasm, 
and  also  checking  intestinal  secretion.  It  enters  into  a large  propor- 
tion of  the  popular  cholera-mixtures.  In  adynamic  fevers  it  has  been 
very  greatly  employed,  but  is  of  doubtful  advantage  : still,  a good  deal 
of  testimony  could  be  adduced  in  favor  of  its  usefulness  in  sustaining 
the  system  in  the  low  stages  of  the  diseases ; and  in  the  nervous  restless- 
ness occurring  at  such  times  it  is  often  very  soothing.  In  abnormal 
sexual  excitement,  and  in  chordee,  large  doses  of  camphor  very  often 
appear  to  act  most  happily.  The  drug  has  also  been  very  frequently 
exhibited  in  various  spasmodic  affections,  such  as  whooping-cough,  epi- 
lepsy, and  even  puerperal  and  strychnic  convulsions,  but  is,  I believe,  at 
present  never  so  employed.  In  hysterical  convulsions,  as  in  other  phe- 
nomena of  the  same  origin,  camphor  is  a useful  antispasmodic. 

Externally,  camphor  is  much  used  in  liniments  as  a stimulant  appli- 
cation for  bruises,  sprains,  etc. 

Administration. — Large  doses  (ten  to  fifteen  grains)  of  camphor 
are  best  administered  in  emulsion,  because  when  given  in  this  way, 
being  very  finely  subdivided,  they  create  as  little  irritation  as  possible, 
and  are  rapidly  absorbed ; smaller  doses  may  be  given  in  pill.  As  an 
antispasmodic,  the  Camphor  Water  {Aqua  Camphorce  — 1 to  125,  U.S.) 
is  usually  preferred ; its  dose  is  half  a fluidounce  to  two  fluidounces, 
but,  when  a decided  effect  is  desired,  the  Spirit  of  Camphor  {Spiritus 
Camphorce — 1 to  10,  U.S.)  is  preferable ; its  dose  is  half  a fluidrachm. 
For  external  use,  the  Linimentum  Camphorce  (camphor  one  part,  olive 
oil  six  parts,  U.S.)  and  the  Linimentum  Saponis,  or  Soap  Liniment,  U.S., 
—a  mild  liniment,  very  popular  either  by  itself  or  as  the  basis  of  more 
stimulating  preparations. 


Oleum  Camphors. — Oil  of  Camphor  is  the  volatile  oil  of  the  Cam- 
phora  officinarum.  As  it  occurs  in  our  market,  it  is  a reddish  or  yellow- 
ish-brown liquid,  having  a strong  odor  of  camphor,  and  a hot,  cam- 
phoraceous  taste.  It  contains  camphor  in  solution,  and  is  probably 
equivalent  to  it  in  physiological  action,  except  that  it  is  locally  more 
stimulating,  and  therefore  preferable  in  intestinal  disorders.  The  dose 
is  five  to  ten  drops. 

Gamphora  Monobiiomata.  U.S. — Monobromated.  Camphor,  or  Bro- 
mated  Camphor. — With  iodine  and  bromine  camphor  unites  to  form  com- 
pounds. According  to  Laurent,  bromcamphor  occurs  in  red  orthorhom- 
ic  ciystals.  These  when  exposed  to  the  air  undergo  rapid  spontaneous 
ecomposition,  but  by  heating  in  a closed  vessel  are  resolved  into  hy- 
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drobromic  acid,  and  a compound  in  which  one  atom  of  hydrogen  in  the 
camphor  has  been  replaced  by  bromine.  This  bromated  camphor  is 
crystalline  solid,  or  occurs  in  large  acicular  crystals  several  inches  long. 

Our  present  knowledge  of  the  physiological  properties  of  hromated 
camphor  rests  upon  the  work  of  Bourneville  (is  Progreo  Med.,  1874 
also Compt.-Beni.,  Aoftt,  1875),  of  Lawson  (Practu boaer  1874,  18  ), 

nf  Pathault  ( Bromure  ie  Camphor,  Pans,  1875),  of  Richaid  let  . 

Bd.  ci.  126),  and  of  Pellicani  (IWM.  In  frogs  there 

L tZtesst  lo»  of  reflex  excitability  and  of  voluntary  movement 
(Peters)  which,  according  to  Pellicani,  is  due  to  paralysis  of  the  moto 
Death  is  caused  by  arrest  of  respiration  (Peters).  In  mam 
mals  it  produces  violent  convulsions,  muscular  weakness  passing  alnm 
Sto  paraWsis  reduction  of  temperature  (after  small  doses  preceded  by 
a L-Tetem)  great  decrease  in  the  rate  of  the  respiration  and  of  the 

‘pulse,  with  occasional^period^  of  hurne^rei^u'ation  (Peteis  ;F-  j 

drug  probably  acts  as  upon  other  warm-blooded  -b 

fessor  Deneffe  (Presse  Med.  eg,  ) it  has  not  however,  sus- 

antispasmodie,.  especially  in  delirium  rem  • ’ p have 

tained  its  first  rapidly  acquired  repu %£  £”*»***« 

especially0 in /tysten'a^and^allied  ^^^3^^8^^^eviii/pi.opose^the 

cohol,  f3ix ; Glycerin,  fjvss ; but  Lawson  The  dole  of 

is  so  pungent  that  it ^aMot  e mnp  oy^  ^ M.  d pi,1} 

the  drug  is  five  to  ten  gn  , g experiments  twelve  grains 

^unrth=f  a”  death  S seventy-two  hours. 

Cakbobated  Camphor.  IVhen  fifteen  d°(  “ kh\Trty-five 

solved  in  an  equal  quantity  of  alcoho  a lubbed  P . feeble 

and  a half  grains  of  with  water  or  glycerin, 

odor  of  camphor  results  This  ^ been  osed  by  Dr.  Soulez 

but  does  with  almond  and  olive  • wouuds  (see  Amer.  Journ.  Med. 

as  a non-irritant,  antiseptic  diessi  1077'! 

Sci.,  July,  1877,  or  London  Med.  Record , l ay , 

STJ  C0IN1TM  AMBER. 

Amber  is  a fossil  resin  found  on  the  ^out^f  officinal  or  u9ed  in 
and  in  other  portions  of  the  world.  It 
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medicine,  but  by  destructive  distillation  yields  an  empyreumatic  oil  which 
is  included  in  the  Materia  Medica  list  of  the  U.  S.  Pharmacopoeia. 

OLEUM  SUCCINI— OIL  OP  AMBER.  U.S. 

Oil  of  amber  is  an  amber-colored  liquid,  of  a hot  taste,  and  a very 
strong,  disagreeable  odor.  As  kept  in  the  shops  it  is  said  to  be  usually 
sophisticated.  It  is  a powerful  local  irritant,  and  has  been  used  as  a 
rubefacient  in  chronic  rheumatism  and  similar  disorders.  It  is  also  an 
efficient  antispasmodic,  and  as  such  is  used  in  hysteria , in  whooping-cough , 
and  in  infantile  convulsions.  In  the  bronchitis  of  infants,  with  severe 
nervous  symptoms,  as  well  as  in  the  two  affections  last  named,  it  is  very 
useful  as  a counter-irritant  and  nerve-stimulant  when  diluted  with  from 
one  to  three  parts  of  olive  oil  and  freely  applied  over  the  spine.  In 
obstinate  hiccough,  given  by  the  stomach,  it  is  probably,  next  to  musk, 
the  most  efficient  remedy.  Dose,  ten  to  twenty  drops,  given  in  emul- 
sion. One  tablespoonful  caused  violent  vomiting  and  diarrhoea,  with 
marked  fever  and  symptoms  of  general  intoxication  followed  by  re- 
covery notwithstanding  the  fact  that  the  woman  aborted  ( Viertel- 
jahrsch.  f.  Gerichtl.  Med.,  xliii.). 

SPIKITUS  JETHERIS  COMPOSITUS— COMPOUND  SPIRIT  OF  ETHER. 

U.S. 

Hoffmann's  Anodyne  consists  of  alcohol  a pint,  ether  half  a pint,  and 
ethereal  oil  six  fluidrachms.  It  is  a colorless,  inflammable  liquid,  of 
an  aromatic,  ethereal  odor,  and  a burning,  slightly  sweetish  taste.  Its 
specific  gravity  is  0.815.  Hoffmann’s  anodyne  is  sometimes  offered  for 
sale  without  the  ethereal  oil.  Forty  drops  of  the  genuine  preparation 
will  render  a pint  of  water  distinctly  milky ; but  if  no  oil  of  wine  be 
present,  milkiness  will  not  occur.  Ethereal  Oil  ( Oleum  AEthereum,  U.S.) 
is  a transparent,  neai-ly  colorless,  volatile  liquid,  of  a peculiar  aromatic 
odor,  and  a sharp,  bitter  taste.  Its  specific  gravity  is  0.91.  It  is  heavy 
oil  of  wine,  prepared  by  the  action  of  an  excess  of  sulphuric  acid  on 
alcohol,  and  diluted  with  an  equal  part  of  strong  ether. 

Physiological  and  Therapeutic  Action. — Dr.  H.  A.  Hare,  in  studies 
made  in  the  laboratory  of  the  University  of  Pennsylvania,  found  that 
the  heavy  oil  of  wine  produces,  when  in  moderate  dose,  a rise  in  the  pulse- 
rate  and  in  the  arterial  pressure,  followed,  if  the  amount  of  the  poison 
has  been  sufficient,  by  a very  remarkable  fall  in  the  arterial  pressure, 
and  also  in  the  pulse-rate.  The  rise  in  the  arterial  pressure  did  not  occur 
when  the  spinal  cord  had  been  severed  high  up,  and  must,  therefore, 
be  in  large  part,  if  not  altogether,  due  to  a stimulant  influence  upon  the 
vaso-motor  centre.  In  the  period  of  lowering  of  pressure  the  individual 
heart-beats  were  extremely  full  and  strong,  indicating  that  the  fall  of 
pressure  is  due  to  the  widening  out  of  the  blood-paths  by  a vaso-motor 
paralysis.  Dr.  Hare  believes  that  this  paralysis  is  chiefly  peripheral, 
because  he  found  that  the  fall  was  not  so  great  in  the  dog  in  which  the 
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cord  was  intact  as  it  was  when  the  cord  had  been  divided.  The  rapidity 
of  the  beat  of  the  isolated  frog’s  heart  was  at  first  increased  by  the 
druo-,  hut  it  was  not  positively  determined  how  far  the  heavy  od  of 
wine’  acts  in  small  doses  as  a cardiac  stimulant : that  very  large  doses 
paralyze  the  heart  by  a direct  action  on  the  muscle,  was  indicated  by 
the  final  diastolic  arrest.  Careful  studies  upon  frogs  by  Dr.  Hare  failed 
to  detect  any  indication  of  an  action  of  the  oil  upon  the  spinal  cord, 
nerves,  or  muscles.  The  toxic  properties  of  the  heavy  oil  of  wine  are 
very  feeble : 30  cubic  centimetres  given  by  the  mouth  to  a small  dog 
weighing  twelve  pounds  failed  to  produce  marked  symptoms..  It  is 
evident  that  the  small  quantity  of  the  heavy  oil  of  wine  contained  m 
Hotfmann’s  anodyne  can  exert  no  very  pronounced  influence  upon  the 
human  system.  But  it  probably  has  a slight  stimulant,  calmative  effect, 
since  clinical  experience  indicates  that  Hoffmann’s  anodyne  is  more  per- 
sistent and  powerful  than  an  equivalent  amount  of  ether.  It  is  a very 
efficient  carminative,  and  is  also  a useful  antispasmodic  m all  the  dis- 
orders for  which  such  remedies  are  employed,  especially  when  there 
is  a tendency  to  failure  of  the  circulation,  as  in  valvular  cardiac  disease. 
The  dose  is  one  or  two  fluidrachms,  repeated  in  half  an  hour  or  an  hour, 
if  required,  and  given  in  cold  water. 


HUMULUS— HOPS.  U.S. 

The  strobiles  of  Humulus  Lupulus,  or  the  hop-vine,  cultivated  in 
northern  and  middle  Europe  and  in  the  United  States.  Hops  are  soft, 
greenish  cones,  one  or  two  inches  in  length,  composed  of  thin,  leaf-like 
imbricated  scales,  having  a bitter  taste  and  a heavy  narcotic  odor.  At 
the  bases  of  the  scales  is  a yellowish  powder,  officinal  under  the  name 
of  Lupulinum.  Lupulin  is  in  minute  grains,  and  contains,  according  o 
Payen  2 per  cent,  of  volatile  oil,  10.30  per  cent,  of  bitter  principle  and 
50  to  55  per  cent,  of  resin.  Volatile  oil  of  hops  is  yellowish,  and  has  a 
strong  odor  of  the  drug,  and  an  acrid  taste  The  bitter  PJmclP^  h^ 
been  obtained  by  Lermer  in  brilliant  rhombic  columns,  of  an  acid  re- 

aCtTHEKAPEimcs.-Hops  are  a bitter  tonic,  and  a very  feeble  narcotic, 
producing,  when  taken  very  freely,  some  heaviness,  and  perhaps  sleep. 
They  are  especially  useful  as  tonics  in  cases  of  nervous  mutability  re- 
quiring medicines  of  the  class.  In  delirium  tremens  they  are  very  arg  y 
used  to  quiet  nervous  irritability,  to  aid  more  powerful  remedies  i 
procuring  sleep,  and  at  the  same  time  to  strengthen  digestion.  In 
Iriavism  in  irritation  of  the  bladder , and  in  abnormal  sexual  excitement, 
Lp l have  been  exhibited  with  asserted  benefit.  They  may  be  tried  m 

tie  fo™  of  ^en 

fr6lDmN^ 

5,  U S.)  is  half  a fluidounce  to  three  fluidounces.  For  a decided  narcoti 
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effect  tlie  practitioner  may  use  either  the  oleoresin  of  Lupulin  ( Oleoresina 
Lupulince , U.S.),  dose,  ten  minims  to  a fluidrachm,  in  capsules  if  desired, 
or  the  fluid  extract  (Extr actum  Lupulince  Fluidum,  U.S.),  dose,  half  a 
fluidrachm  to  two  fluidrachms. 

A hop  poultice  is  made  by  moistening  with  hot  water  the  hops  con- 
tained, alone  or  mixed  with  an  equal  part  of  Indian  meal,  in  a gauze 
bag  of  the  required  size  and  shape. 

LACTUCARIUM.  U.S. 

The  concrete  juice  of  the  Lactuca  sativa,*  or  garden  lettuce,  occurs 
in  two  forms  in  our  markets.  The  English  variety  is  in  small  irregular 
pieces  about  the  size  of  a pea ; the  German,  in  masses  about  an  inch  in 
length  and  half  an  inch  in  thickness.  The  color  varies  from  a dark 
reddish-brown  to  a light  yellowish-brown.  The  odor  is  faintly  narcotic, 
the  taste  bitter.  It  contains  a bitter,  crystallizable  principle,  Lactucin. 

Therapeutics. — Lactucarium  is  certainly  a very  feeble  drug.  Bou- 
chardat  gave  half  an  ounce  to  a dog,  with  merely  negative  results ; 
and  in  a number  of  trials  made  with  it  some  years  since  I was  un- 
able to  perceive  that  it  exerted  any  influence.  It  has  been  asserted 
that  it  exerts  a peculiar  soothing,  hypnotic  influence,  like  to,  but  much 
less  intense  than,  that  of  opium,  and  free  from  its  disagreeable  after- 
effects. It  may  be  that  the  drug  varies  according  to  age,  time  and 
mode  of  preparation,  etc.  Lactucin  has  been  experimented  with  by 
Fronmuller,  who  found  it  proportionately  less  hypnotic  than  the  crude 
drug  ( Deutsche  Klimk , 1865).  The  usually  assigned  dose  of  lactu- 
carium is  thirty  grains,  that  of  the  fluid  extract  {Extr actum  Lactucarii 
Fluidum , U.S.)  half  a fluidrachm.  Much  larger  quantities  may  be 
given  with  little  effect. 


CIMICIFUGA— BLACK  SNAKEROOT.  U.S. 

The  root  of  Cimicifuga  racemosa,  an  indigenous  herbaceous  plant, 
growing  abundantly  in  rich,  shady  woods,  attaining  a height  of  six  or 
seven  feet,  and  readily  distinguished  by  its  very  large  multi-compound 
leaves  and  its  long-branched  spikes  of  whitish  polyandrous  flowers 
naked  when  open.  The  root  consists  of  a knotted  head,  with  numerous 
fine,  brittle  rootlets;  the  odor  is  faint,  and  the  taste  bitterish,  somewhat 
astringent  and  acrid.  It  has  not  yet  been  determined  exactly  upon 
what  the  activity  of  cimicifuga  depends.  Mr.  Geo.  IT.  Davis  has  found 
m it  a volatile  oil,  which  Professor  Geo.  B.  Wood  thinks  is  very  prob- 
ably active  since  the  virtues  of  the  drug  deteriorate  on  keeping, 
lneie  are  also  two  resins  in  the  root. 

. Pr—AL  Action.— Cimicifuga  was  introduced  to  the  profes- 
f n Y r'  Young  m 1831  (Amer.  Journ.  Med.  Sci.,  vol.  ix.),  and  Pro- 
apman,  in  his  Elements  of  Therapeutics , affirmed  that  in  full 

For  a case  of  reputed  poisoning  by  Lactuca  virosa,  see  Schmidt’s  Jahrb.,  13d.  clxxi.  p.  137. 
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doses  it  causes  nausea,  more  or  less  general  relaxation,  vertigo,  tremors, 
and  decided  reduction  of  the  pulse;  while  in  1848  Dr.  N.  S.  Davis 
(Trans.  Amer.  Med.  Assoc.,  vol.  i.  p.  351)  dwelt  very  strongly  upon  its 
sedative  influence.  There  have  been  no  cases  of  human  poisoning  by 
it  I have  seen  it,  however,  when  given  in  large  doses  produce  giddi- 
ness with  intense  headache  and  general  prostration,  evidences  that  it 
has  some  influence  upon  the  cerebrum.  It  also  occasionally  vomits, 
but  its  emetic  action  is  never  violent,  and  is  probably  simply  the  re- 
sult of  a gentle  irritation  of  the  stomach.  Its  effects  upon  the  lower 
animals  have  been  investigated  by  Dr.  Randall  Hutchinson  (Therap. 
G-a?  1887  731),  who  finds  that  in  frogs  it  produces  general  and  com-  , 
plete  anaesthesia  with  loss  of  reflex  activity,  voluntary  movement  being 
preserved  at  a time  when  burning  of  the  feet  elicits  no  pain  or  motion 
As  tying  the  artery  of  the  leg  so  as  to  protect  the  lnnb  from  the  direct 
action  of  the  drug  on  the  nerve  and  muscles  did  not  influence  the  de- 
velopment of  the  anesthesia,  this  symptom  must  be  due  to  a paralysis 
of  the  sensory  side  of  the  spinal  cord.  Both  motor  nerves  and  muscles 
were  found  after  death  functionally  active.  When  the  cimicifuga  was 
brought  directly  in  contact  either  with  the  isolated  frog  s heart  or  with 
the  exposed  heart  still  in  situ , the  movements  became  slow,  and  m a httle 
while  the  muscle  was  entirely  paralyzed.  In  mammals  cimicifuga  pro- 
duced fall  in  the  arterial  pressure,  with  a slowing  of  the  pulse,  which 
was  not  prevented  by  previous  section  of  the  vagi,  and  finally  diastolic 
arrest -facts  which  prove  that  the  drug  is  a dn-ect  depressant  to  the 
heart-muscle  or  its  ganglia.  Hutchinson  further  ^ k ^ 
arterial  pressure  is  low  asphyxia  produces  no  rise,  bo  tha it  * . prob 
that  the  vaso-motor  centres  are  also  paralyzed.  The  respirations 
affected  by  cimicifuga,  becoming  slow,  altered  in  rhythm,  and  suffenng 

611  T^EAPEtiTics.-Cimicifuga  was  originally  proposed  by  D^Jo^g 

= “= » 

D,-.  Davis  and  other  ' ic  bronchu}s  it  to  sometimes 

employed6  svit^asserLd' benefit,  especially  when  the  expectoration  is 

free  and  hectic  fever  exists.  , f v 

' administration  -As  cimicifuga  deteriorates  by  keeping,  the  flesh 

drug  should  always  be  usei  ^ ^ 

ferred  by  some  practitioners  but  I have  lot  ^ ^ of  [rom 

(Extractum  Ciinicifugis  VSO  J of  (he  Unctm  {TincWa 

twenty  minims  to  a fliudiachm.  l 

Cimicifugce — 1 to  5,  VS.)  is  one  to  two  flmdrackms. 


FAMILY  II— ANAESTHETICS. 


The  term  Anaesthetics  is  here  employed  as  the  name  of  a group  of 
volatile  substances,  whose  vapor  has  the  power  of  producing  loss  of 
consciousness,  preceded  by  or  accompanied  with  loss  of  sensibility  and 
diminished  muscular  action.  The  medical  properties  of  these  sub- 
stances are  largely  due  to  their  volatility,  by  virtue  of  which  they 
are  very  rapidly  absorbed  and  almost  as  rapidly  eliminated  by  the 
mucous  membrane  of  the  lungs.  As  a consequence  of  this,  their 
action  is  easily  controlled.  That  they  are  taken  into  the  blood,  and 
thereby  reach  all  portions  of  the  system,  has  been  abundantly  proved 
by  recent  investigations.* 

The  action  of  the  anaesthetics  certainly  is  upon  the  nerve-centres. 
Thus,  Bernard  has  shown  (loc.  cit.')  that  a ligature  so  placed  as  to  cut 
off  all  circulation  from  the  posterior  part  of  the  frog  does  not  prevent 
the  production  of  abolition  of  sensation,  voluntary  motion,  and  reflex 
action  in  the  hind  legs  when  an  anaesthetic  is  injected  into  the  anterior 
part  of  the  body. 

Many  of  the  theories  which  have  been  suggested  to  explain  the 
production  of  anaesthesia  are  so  groundless  that  it  seems  unnecessary 
to  discuss  them  here.  All  that  are  worthy  of  consideration  may,  I 
think,  be  arranged  in  four  groups,  as  follows : 1st,  those  which  assert 
that  the  symptoms  are  produced  by  a partial  arrest  of  oxidation ; 2d, 
those  whioh  look  upon  anaesthesia  as  due  to  precedent  physical  changes 
m the  blood ; 3d,  those  which  assert  that  anaesthesia,  like  sleep,  is  due 
to  ceiebral  anaemia;  4th,  those  which  teach  that  the  various  agents 
employed  act  directly  upon  the  various  organs  and  tissues  concerned, 
including  in  this  group  the  theory  of  Bernard  that  anaesthesia  is 
produced  by  a semi-coagulation  of  the  nervous  protoplasm.^ 

As  the  theories  of  the  last  group  are  the  most  natural,  the  burden 
of  proof  rests  upon  the  supporters  of  the  other  theories.  All  the 
proofs  of  the  first  two  groups  as  yet  brought  forward  amount  to  no 
more  than  as  follows : that  in  asphyxia  the  symptoms  are  similar  to 
those  of  anaesthesia ; that  in  profound  anaesthesia  there  is  an  evident 
esse n mg  of  oxidation;  and  that  some  anaesthetics  probably  produce 
changes  in  the  blood. 


See  especially  0.  Schmicdeborg,  Inaugural  Disiertation,  Dorpat,  1867,  Arch  tv  d.  IleU- 
kunde,vnu,  1867;  Claude  Bernard,  Le.ons  sur  les  AneethMque »,  Paris,  1875. 

T 'or  a study  of  the  coagulation  theory,  see  Centralblalt  Med.  Wise.,  1877,  p.  609. 
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The  objections  to  regarding  these  facts  as  proving  the  truth  of  the 
theories  alluded  to  are  very  grave.  Thus,  it  is  very  we  1 ascertained 
that  the  symptoms  of  asphyxia  are  only  analogous  to  those  of  an®s- 
thesia  not  identical*  and  indeed  that  anaesthesia  as  caused  by  differen 
I 'nt;  offers  differed  phenomena  ; also,  there  is  no  proof  whatever  th 
r lessened  option  and  the  blood-changes 

occur  when  anaesthetics  are  employed  are  causes  of  the  neivo  . } P 

toms,  and  not  simply  coincident  phenomena.  It  > 

therefore,  that  these  theories  have  never  been  proved.  Mot  cover,  pos 
tive  proof  of  their  incorrectness  is  not  wanting.  Thus,  in  legar 

an,  M ■ 224) 

cosis  there  Hermann  ^EeicUrVs  Archiv , 

1866; p 27)  calls  attention  to  the  fact  that  the  anMtheties  ^odacej  ^e 
same  general  symptoms  in  the  infusona  whie  are  nmr  ’caUed 

mammals;  and  Lewissont  has  shown  th  do  the 

“salt  fro0",”  which  contains  little  01  no  ) > 1 _ do  not 

normal  frig,  from  which  the  conclusion  b ug 
affect  the  frog  by  altering  the  nature  of 

asphyxia.  In  regard  to  cerebral  amem ““  bas  sbown 
that  it  occurs  in  sleep ; and  Claude  eim  ( ^ ' esia  there  is 

that  during  the  period  of  e— Ces- 
cerebral  congestion,  but  during  _ • of  tbe  organ,  and  the 

sation  of  function  normally  resuto-  — ^“^t,  not  a 
anaemia  of  sleep  and  anesthesia  is  P been  abundantly 

cause,  of  suspended  cerebration.  ? does  uot  suspend 

proved  that  absolute  ansemi  cerebrum  chloroform  exerts 

their  functions,  and  that  on  t ' compatible  with  our  present 

its  usual  influence.  The  only  theory  at  aU  compatible^  ^ 

knowledge  is  that  anaesthesia  is  m^m  and  other  nerve-centres. 

of  the  agent  inducing  it  upon  t rve-structure  is  probably  a 

The  action  of  the  anaesthetic  upon  the  nerve  sUu  ^ 

purely  vital  one.  But  by  no  moan  )0Wer  of  dissolving  the 

Many,  if  not  all,  of  the  anesthetics  hare  th  I • ha8 

red  corpuscles;  and  Ludimar  Hermann  f ^i/and  anmsthesia.  He 
pointed  out  a possible  connection  be  rcd  Wood. 

’states  that  protagon,  which  constdute  he  As  death 

disks,  is  an  important  be  dissol,ed  out  of 

would  necessarily  occur  before  the  piota„on . 

* See  Report  of  Chloroform  Committee,  Medico-Chtrurg.^  for  furthcr  details. 

f Ibid.,  p.  335. 
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the  nerve-centres, — i.e .,  before  it  could  be  dissolved  out  of  the  red  cor- 
puscles,— it  is  evident  that  no  extensive  destruction  of  the  latter  bodies 
can  occur  from  the  action  of  an  anaesthetic  and  the  patient  survive. 
Bile-acids  also  dissolve  protagon,  and  Hermann  states  that  some  ex- 
periments he  has  made  seem  to  indicate  that  they  have  anaesthetic 
properties.  Before,  however,  the  ingenious  theory  of  Hermann  can 
be  considered  proved,  further  investigations  must  be  made.  The 
coagulation  theory  of  Bernard  rests  almost  solely  upon  the  doubtful 
allegation  that  anaesthetics  applied  in  sufficient  concentration  coagu- 
late albuminous  substances,  and  appears  to  me  such  a pure  assumption 
that  its  discussion  at  length  is  beyond  the  plan  of  the  present  work. 

In  1848  (. Archives  Gen.,  2e  ser.,  t.  xvi.,  1848)  Dumeril  and  Demar- 
quay  showed  that  during  anaesthesia  there  is  a reduction  of  tempera- 
tuie.  This  has  been  confirmed  by  Bouisson  ( Tr  elite  theorique  et  pratique 
de  la  Methode  anesthesique , Paris,  1850)  and  by  Sulzynski  ( TJeber  die 
des  Alkohols,  etc.,  Inaug.  Dias.,  Dorpat,  1865) ; and  Scheinson  (Archiv 
der  Heilkunde,  1869)  asserts  that  there  is  no  increase  in  the  giving 
out  of  heat  by  the  body  during  anaesthesia,  and  consequently  that 
the  anaesthetics  lessen  the  production  of  animal  heat,  no  doubt,  like 
alcohol,  by  checking  tissue-metamorphosis.  Albumen  is  not  rarely 
to  be  found  in  the  urine  after  anaesthesia,  and  G.  Guerrin  states  that 
after  anaesthesia  by  nitrous  oxide  on  the  addition  of  nitric  acid  an 
intense  rose  coloration  appears.  (These,  Ho.  299,  Lyons,  1885.) 

The  action  of  anaesthetics  may  be  modified  by  the  injection  of  nar- 
cotics;  Morphine  given  hypodermically  about  half  an  hour  before  the 
ex  lbition  of  the  anaesthetic  is  said  to  have  a decided  effect  in  pro- 
ongmg  the  anaesthesia.  Chloral  administered  shortly  before  etheriza- 
tion certainly  causes  the  first  stages  of  the  latter  to  be  much  quieter 
than  usual,  and  also  prolongs  the  narcosis.* 

The  chief  purposes  for  which  anaesthetics  are  used  are  to  relieve 
pa,n  and  to  relax  spasm.  To  meet  the  first  indication  they  are  em- 
ployed by  surgeons  especially;  but  they  are  also  exceedingly  valuable 

action' Ts  verm?rm®.  14  must  be  borne  in  ^"d  that  their 

of  he  In»™,  ! 017  ? ac«™l»™d  by  more  or  less  disturbance 

onWh™  th  87  ’ consequently  they  are  to  be  employed 

only  when  the  pam  is  exceedingly  severe  and  transient.  To  relieve 

natolTbor  h°8  a‘'e  t “d  WKh  pr0Priety  durtoS  chUd-birth-f  In 

mal  labor  it  ,s  not  commonly  necessary  to  produce  complete  antes- 


— * l77rPl2;di.b'“‘hi”5  r ; n,"s  °f  >■ 

,h«„  . cSj.l  “ T t0  br“,h*  ”rj  r“PldlI  f»'  *»*  t.  five 

«... «...  zt  h wT^rr d 10  ,b:  “r  Dt-  (»«- 

nitrogen  in  the  new-born  babe  er°  13  protluce<1  nn  increased  elimination  of 
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thesia.  When  the  full  effect  of  either  ether  or  chloroform  M induced 
there  is  almost  always  a weakening,  and  very  often  an  , of 

uterine  contractions.  The  amesthetic  should  be  administered  in . a 
quantities  as  to  relieve  the  pain  without  decidedly  mterf®”n«  ™ 
muscular  snasm.  In  certain  cases  this  can  be  done,  in  others 

ti  tle1  j have  obtained  very  advantageous  results  in  some  cases 
“ ding  the  pains  for  about  half  an  hour  by  means  of  ether 
then  enttoly  withdrawing  the  amesthetic.  By  this  treatment  the 
"painful,  ineffectual  efforts  of  a worn-out,  nervous 
often  be  concerted  into  regular,  successful  pains.  I think  that  the 
risk  of  post-partum  hemorrhage  is  materially  increase  y amt»  ^ 
and  there  Je  habitually  give  after  their  use 

chibi'^heacL^Anmsthetics  are^frequerffly  used  in  surgery -for  thejpur- 
pose  of  relaxing  spasm,  as  in  cases  of  dislocation, °nd  are 

especially  Z^KyZ^ZZons,  *"*?*££■ 

and  in  linal  convulsions;  in  epilepsy  they  are  very 

in  excretory  ducts  or 

ZJ:  » during  the 

favorably,  both  by  relieving  pain  and  by  prodmnng  re 

zzz  to  meet 

temporary  indentions,  as  their  habitual  aMe8thetics 

The  question  as  to  the  propriety  of  the  imp01.tance, 

to  persons  suffering  from  organic  c 'f®8®  itp  much  hesitation, 

and  in  individual  cases  must  often  be  a itlTe  contra. 

By  some  practitioners  heai  - 1 however,  the  organic  disease  does 

indication  to  amesthetic  agen  , > ^ of  the  heart,  and  when 

not  produce  any  obvious  unc  10  ‘ ‘ ^ ether  may  be  used  to 

the  heart-muscle  is  in  a «r  conditmn rtrf CL  are  such 
the  point  of  anresthesia,  P10V1  * risp  When,  however,  it  is 

as  to  justify  the  surgeon's ' * ruse“f  cocaine  or  other  device, 
possible  to  avoid  an®8*e  Umbered  that  pain  or  great  emo- 

this  should  be  done.  It  i movement  of  a diseased  heart, 

tional  excitement  may  arrest  a on  surgical  operation 

The  shock  and  nerve-strain  which L ^X'^diac  ai^t  more  than 
without  anaesthetics  would  probub  y ‘ * When  in  cardiac  disease 
would  the  amesthetic  used  to  avoid  them^  ^ ^ be  employed. 
anaesthesia  is  to  be  induced,  mtioi  * that  of  these  tvro  agents 

It  seems  probable,  from  our  Prese  ‘1^  ^ r.  and  when  prolonged 

the  nitrous  oxide  is  attendee  w tQ  produce  the  first  loss  of 

""  then  to  maintain  ,he 
by  means  of  ether. 
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It  appears  from  the  recorded  accidents  of  anesthesia  that  the  ex- 
istence of  brain-tumors  or  of  other  organic  brain-disease  is  of  more 
importance  as  contra-indicating  the  use  of  anesthetics  than  is  disease 
of  the  heart  itself.  When  the  brain-arteries  are  believed  to  be  athero- 
matous, although  no  positive  signs  of  organic  brain-disease  are  present, 
anesthesia  should  be  induced  by  the  surgeon  with  the  greatest  reluc- 
tance. Indeed,  in  cases  of  general  atheroma  ether  must  be  administered 
with  caution,  on  account  of  the  marked  tendency  which  it  has  to  in- 
crease the  blood-pressure.  In  such  a case  in  the  practice  of  Professor 
Agnew,  of  Philadelphia,  rupture  of  a cerebral  vessel  and  immediate 
death  from  apoplexy  occurred.  Dr.  Moxon  {Lancet.,  1886  vol  i ) re 
ports  a case  in  which  he  believes  (probably  incorrectly)  that  thrombus 
formed  m the  coronary  artery  during  insensibility  from  ether 

Attention  has  recently  been  called  {New  York  Med.  Record,  vol. 
xxxi.  p.  199)  to  the  danger  which  attends  the  use  of  ether  in  Brio-ht’s 
disease..  Both  Dr.  Emmet  and  Dr.  Millard  report  cases  in  which  col- 
lapse with  uramnc  poisoning  rapidly  followed  the  administration  of  the 
anaesthetic  The  clinical  evidence  which  I have  been  able  to  gather 
together  indicates  that  in  patients  suffering  from  renal  disease  chlo- 
oi  m is  preferable  to  ether  unless  the  heart-muscle  has  undergone 
secondary  degeneration.  This  is  probably  because  the  amount  of  fhlo- 
rofoim  reqmred  to  produce  anesthesia  is  so  much  smaller  than  that  of 
ether  ttat  less  strata  is  thrown  upon  the  excreting  organs  for  its  elLf. 

NITROGEN  MONOXIDE-NITROUS  OXIDE.  (N0-N,0.) 
Nitrous  oxide  is  a colorless,  almost  inodorous  gas,  of  a sweetish  taste 

oi:  ^ “ 8 

nium,  which  resoltstalnuto  tte' ““d”  °f  ,litrate  °f  amm°- 
N O-I-^TT  n rph.  , to  the  Sas  and  water.  Thus,  NO.NH  = 

they  should  be  followed  to  the  letter  ® AS  ^ a1'6  Ve‘7  Cono'S6> 

fumes,  condensing  “fcL  7 * 302°  *•  * -its  white 

F-  boils  without  decomposition  ■ at  4370  F TT*  * “7i  8‘  356° 
«0»  P.  it  begins  to  evolve  gas  at  482e  p >'  fffem,soe8  ral>idlyi  at 
above  500"  F.  nitric  oxide  is  given  oft  ' **  m **>»n<to« ; 

which  maybe  passed  thraThTh3’  thermometera  have  been  preparod 

the  following  degrees:  226" 8356"  460°"  482""  5M"  ? 

8m°a°*  W the  nitrate  should  hrst  he  melted 

pb,LT.h,"jr'*1"  ” Compan;>  - 
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• +1  +m*i  nt  a temperature  just  sufficient  (226°  to  250  F.).  When 


r,  for  beyond  that  no*iou<r ^ 

heat  can  be  kept  at  the  1^  ™*%  ^ Dental  Materia  Medica, 
purer  will  be  the  gas.-(Di.  Jas.  w. 

Philadelphia,  1868.) 
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After  tlie  gas  has  commenced  to  come  over  freely,  it  is  generally 
best  to  lessen  the  amount  of  heat  applied  to  the  sand-bath.  The  gas 
should  be  allowed  to  stand  over  water  for  a few  hours  before  using.  It 
improves  rather  than  deteriorates  by  age,  and  in  a properly-constructed 
gasometer  may  be  kept  for  many  weeks,  especially  if  the  water  between 
the  holder  and  the  receiver  of  the  gasometer  be  covered  with  a thin  film 
of  oil,  so  as  to  prevent  its  yielding  to  the  air  the  gas  which  it  absorbs, 
until  saturated.  In  manufacturing  the  gas,  whenever  the  alkalinity 
of  the  potash  solution  in  the  jar  No.  2 is  lessened,  all  the  washing-jars 
should  be  emptied  and  refilled. 


Place  the  holder  in  a level  position,  and  fill  it  with  water  to  within  an  inch  or  two  of  the 
lower  edge  of  the  taper  rim.  Open  all  the  spigots,  especially  the  one  in  the  top  of  the  re- 
ceiver, and  gently  sink  it  into  the  water ; then  close  the  spigot  in  the  top  of  the  receiver  and 
that  on  the  upper  edge  of  the  holder,  and  arrange  the  weights  that  are  attached  to  the  re- 
ceiver. Next  put  pure  water  into  the  jars, — No.  1 two-thirds  full;  Nos.  2 and  3 within  one 
and  a half  inches  of  the  top.  Into  jar  No.  2 put  a stick  of  caustic  potash. 

Arrange  the  jars  in  line,  and  connect  them  by  tubing  as  shown  in  the  cut.  The  tube 
from  the  retort  must  connect  with  the  long  pipe  of  jar  No.  1,  and  so  on.  Always  be  sure  that 
the  long  pipe  of  each  jar  is  next  the  retort.  When  properly  arranged,  a current  of  air  blown 
into  the  tube  intended  to  connect  with  the  retort  will  cause  the  water  to  bubble  in  jars  Nos. 
2 and  o,  and,  the  spigot  to  which  No.  3 is  attached  being  open,  the  receiver  will  begin  to  rise. 

Put  into  the  retort  the  quantity  of  ammonia  intended  to  be  used  (1  pound  will  make 
about  30  gallons  of  gas).  Connect  the  long  pipe  of  the  first  jar  to  the  retort  by  rubber  tubing, 
so  that  the  condensed  steam  may  run  into  it.  Now  apply  the  heat  gradually,  and  watch  the 
process,  being  careful  not  to  overheat  the  ammonia,  which  will  be  known  by  its  violent  boiling, 
instead  of  the  gentle  bubbling  which  indicates  the  proper  temperature.  Do  not  make  gas 
faster  than  30  gallons  per  hour. 

The  heat  should  be  shut  off  before  the  ammonia  is  quite  all  decomposed,  in  order  to  avoid 
breaking  the  retort;  and  when  the  gas  has  ceased  to  come  over,  the  retort  should  be  discon- 
nected from  the  tubing,  and  the  receiving  spigot  closed. 

It  will  be  understood  that  the  first  jar  is  merely  to  receive  the  drip  ; the  use  of  the  water 
is  simply  to  keep  the  jar  cool.  Some  recommend  placing  this  jar  into  a bucket  of  cold  water. 

The  inhaling-tube  is  attached  to  the  spigot  at  the  top  of  the  holder. 

The  register  indicates  the  number  of  gallons  of  gas  in  the  holder,  as  well  as  the  quantity 

The  water  in  jars  Nos.  1 and  3 should  be  changed  every  time  the  gas  is  made;  that  in 
No.  2 about  once  a month,  when  fresh  caustic  potash  should  be  added.  The  water  in  the 
holder  will  keep  sweet  a year  or  longer  if  gas  is  made  frequently. 


Physiological  Action. — Although  nitrous  oxide  has  been  used 
enormously  as  an  anaesthetic,  and  many  papers  have  been  written  upon 
it  yet  our  knowledge  of  its  physiological  action  is  due  to  three  or  four 
observers.  When  pure  nitrous  oxide  gas  is  inhaled  for  from  half  a 
minute  to  three  minutes,  insensibility  is  produced,  preceded  in  many 
cases  by  decided  evidences  of  excitement.  Some  persons  under  its 
influence  will  sink  quietly  away  into  unconsciousness,  but  others  will 
ecome  hilarious,  erotic,  or  pugnacious,  and  be  restrained  only  by  force. 

uunto  t le  stage  of  anaesthesia  the  patient  presents  the  appearances  of 
asphyxia.  r 

It  is  probable  that  the  paralysis  of  function  invades  the  different 
po  ions  of  the  neivous  system  in  the  same  order  as  does  that  caused 
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by  ether;  but  we  have  no  positive  knowledge  upon  the  subject.  A 
single  experiment  of  Dr.  Amory  (JV.  7.  Med.  Journ,  Aug.  1870)  indi- 
cates that  upon  the  conducting  power  of  the  motor  nerves  nitrous 
oxide  exerts  very  little  or  no  influence.  Dr.  Amory,  by  means  of  a 
cerebrometer  set  into  the  skull  of  the  dog,  found  that  during  the  period 
of  unconsciousness  the  cerebral  pulsations  are  very  decidedly  lessened, 
and  finally  abolished,  although  the  cerebral  pressure  is  increased  lhis 
would  seem  to  prove  that  the  capillary  cerebral  circulation  is  checked 
and  finally  arrested,  but  that  the  amount  of  blood  in  the  cerebrum  is 

n0t It  s^well  established  that  the  gas  is  not  capable  of  yielding  its 
oxygen  so  as  to  support  life.  A taper  will  burn  in  it  it  is  true,  but  le 
decomposition  of  the  nitrous  oxide  is  due  to  the  ^eat,  and  at  the 
temperature  of  the  body  it  is  a stable  compound.  MM.  Jolyet  and  T. 
Blanche  have  found  ( Archives  de  Physiologic , July,  18v3)  that  seeds  wi 
not  germinate  in  it,  and  that  animals  (frogs,  sparrows,  gu^pigB  rah- 
bits'f  live  no  longer  in  an  atmosphere  of  pure  nitrous  oxide  than  m one 
of  nitrogen  Even  Dr.  Colton,  who  maintains  the  absurdity  that  nitrous 
oxide  produces  hyperoxygenation  of  the  blood,  states  {The  Physiological 
^TmrovTbxid/L^  Philadelphia,  1871)  that  m an  atmosphere 
of  h gas  a mouse  will  live  only  from  thirty  to  sixty  seconds  a ^pigeon 
from  one  to  two  minutes,  a kitten  from  one  to  two  minutes,  a frog  fiom 

thirtv  to  sixty  minutes,— all  dying  of  asphyxia.  . v oc 

The  French  observers  above  named  affirm  that  nitrous  oxide  has 

mentally  proved,  and  upon  which  their  conclusions  aie  based,  ai  ^ 

1 An  animal  lives  no  longer  in  nitrous  oxide  than  in  nitrogen,  -• 
Anesthesia* occurs  at  the  toe  that  the  blood  of  “ 

black ; 3.  Animals  breathing  an  ay  OTtammg  six  y ^ ^ 

ttBed  ;T  to  blood  of  two  dogs  yielded  the  following 

results  : No.  2.  Unconscious. 

No.  1.  Conscious. 


Carbonic  acid 
Nitrous  oxide 
Oxygen 


. 46  per  cent. 

29  per  cent. 
. 19.7  per  cent. 


Carbonic  acid 
Nitrous  oxide 
Oxygen  . • 


36.6  per  cent, 
. 34.6  per  cent. 
3.3  per  cent. 


and  other  analyses  showed  that  the  coma  ^ ^ ^ .g 

the  oxygen  in  the  blood  was  re  uce  o ^ reports  they  appear 

evident  that  if  the  above  analyses  are  as  fio  1 of  carbonic 

to  be,  reliable,  the  anesthesia  is  of  that  gas 

acid  in  the  liquor  sanguinis,  since  nearly  ten  pei  cent.  

* Those  results  are  closely  akin  to  those  95.4  per 

narcotized  with  a mixture  of  carbonic  acid  and  air  the  gas 
cent,  of  carbonic  acid  {Gompt.-Rend.  Soc.  Btolog.,  ■ )• 
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was  present  in  the  blood  of  the  conscious  (No.  1)  than  in  that  of  the 
unconscious  dog  (No.  2),  and  also  that  it  is  more  rational  to  believe  the 
decrease  in  the  oxygen,  rather  than  the  slight  increase  in  the  amount 
of  the  nitrous  oxide,  made  the  difference  between  consciousness  and 
unconsciousness. 

In  this  connection  the  very  careful  experiments  of  Dr.  Arnory  are 
most  interesting.  He  found  that  during  nitrous  oxide  narcosis  the 
amount  of  carbonic  acid  exhaled  from  the  lungs  is  only  two-thirds  of 
that  eliminated  before  the  inhalation,  and  that  immediately  after  the 
recovery  of  consciousness  less  than  one-third  the  normal  amount  of 
carbonic  acid  is  given  off. 

This  certainly  is  corroborative  of  the  conclusions  of  the  French 
observers,  which  have  also  received  confirmation  from  the  experiments 
of  Mr.  Elihu  Thomson  (fiPhila.  Med.  Times,  November  15,  1873),  who 
found  that  animals  in  an  atmosphere  of  hydrogen  and  nitrogen,  and 
also  in  vacuo,  suffered  symptoms  precisely  similar  to  those  caused  by 
the  inhalation  of  pure  nitrous  oxide ; also,  that  in  man  the  inhalation 
of  pure  nitrogen  causes  the  symptoms  of  nitrous  oxide  narcosis,  except 
that  the  sense  of  exhilaration  is  absent ; finally,  that  nitrogen,  hydro- 
gen, and  nitrous  oxide,  as  well  as  a vacuum,  are  rendered  capable  of 
supporting  life  by  the  introduction  of  a proportion  of  oxygen  approach- 
ing that  existing  in  common  air.  Dr.  C.  A.  MacMunn  ( The  Spectro- 
scope in  Medicine,  London,  1880,  pp.  73-75)  finds  that  when  an  animal 
is  killed  by  nitrous  oxide  the  arterial  blood  gives  only  spectrum  lines  of 
reduced  haemoglobin,  while  after  chloroform  those  of  oxyhaemoglobin 
are  very  apparent. 

As  long  ago  as  1858,  Dr.  Ozanam,  in  a communication  to  the  French 
Academy,  stated  that  he  had  found  in  rabbits  a mixture  of  carbonic 
acid  and  air  to  be  a safe  anaesthetic,  and  that  he  had  used  it  success- 
fully in  the  human  being.  M.  Grehant  ( Gompt.-Rend.  Soc.  Biol,  1887), 
following  after  the  experiments  of  Paul  Bert,  found  that  a mixture 
of  oxygen,  air,  and  carbonic  acid,  so  made  as  to  contain  50  parts  of  air 
to  100  parts  of  carbonic  acid  and  20.8  parts  of  oxygen,  will  produce  in 
the  rabbit  m two  minutes  a complete  anaesthesia  which  may  be  main- 
tained for  hours,  and  which  disappears  in  the  course  of  two  or  three 
minutes  if  the  animal  be  allowed  to  breathe  air. 

The  evidence  so  far  cited  would  seem  to  prove  that  nitrous  oxide 
produces  anaesthesia  by  causing  asphyxia;  but  the  phenomena  of  me- 
chanical asphyxia  are  asserted  to  be  different  from  those  caused  by  the 
gas.  In  the  experiments  of  Krishaber  (Lyman,  Artificial  Ancesthesia, 
Aew  York,  1881,  p.  315)  the  circulation  was  found  to  be  very  differ- 
ent y affected  by  mechanical  asphyxia  and  by  the  inhalation  of  nitrous 
oxide.  Professor  Paul  Bert,  of  Paris,  believing  that  the  production  or 
non  prof  uction  of  amesthesia  by  nitrous  oxide  depends  upon  its  tension 
_00f  > devised  an  apparatus  by  means  of  which  the  patient  could 

a e nitious  oxide  gas,  mixed  with  an  equal  amount  of  oxygen,  under 
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a pressure  of  at  least  two  atmospheres.  The  result  is  said  to  be  very 
satisfactory,  and  the  method  to  be  at  present  extensively  used  in  Paris. 

The  objections  to  it  are  the  expensiveness  and  cumbrousness  of  the 
apparatus.  It  is  plain  that  the  manner  in  which  nitrous  oxide  acts 
cannot  as  yet  be  considered  as  positively  determined,  and  that  the 

subject  still  offers  a good  field  for  research.  . , . a , , 

Therapeutics.— As  an  anaesthetic,  nitrous  oxide  is  chiefly  valuable 
when  short,  minor  operations  are  to  be  performed.  The  rapidity  with 
which  insensibility  is  induced,  and  with  which  it  disappears,  combines 
with  the  general  absence  of  after-effects  to  enhance  the  popularity  of 
the  uas.  When,  however,  an  operation  requiring  some  little  time  foi 
its  performance  is  intended,  ether  is  far  preferable.  Nitrous  oxide  has 
been  administered  to  many  thousands  of  persons,  and  there  have  been 
only  four  deaths  attributable  to  it  with  any  plausibi hty.  In  _one  of 
these  (. Dental  Cosmos,  editorial,  June,  1872)  it  is  doubtfu!  whether  the 
gas  had  anything  to  do  with  the  fatal  result,  or,  indeed,  whether  it  was 
really  administered.  In  the  second  case  (Brit.  Journ.  Dent.  Set.,  Feb- 
ruary, 1873),  death  from  asphyxia,  apparently  induced  by  nitrous  oxide 
ZSed  in  a healthy  naan.  In  the  third,  death  as  asserted  to  h r 
been  produced  by  syncope  (Brit.  Med.  Journ.,  18,7  i.  460)  Foi  th, e 

fourth  case,  see  Ibid.,  1883,  ii.  729.  The  in 

(Lancet  1876,  689)  and  of  Dr.  W.  Ottley  (Ibid.,  1883,  i.  95),  that  i 
case^f  * heart-disease  permanent  increase  of  the  cardiac weakness  ts 
caused  by  nitrous  gas  inhalation,  is  certainly  not  established 

Nitrous  oxide  is  best  administered  from  an  india-rubber  bag,  wh 
should  contain  at  least  eight  gallons.  The  nrout h,nece  ^"ay 
be  made  with  two  valves,  so  that  the  expired  gas  will  be  thiown 

in+n  the  air  and  not  bach  into  the  bag.  . , 

Dr  Lafont  (Za  France  Med.,  vol.  i.,  1886)  has  called  attention  to  the 

nossible  after-results  produced  by  the  asphyxia  of  nitrous  oxide,  an 
^Ts  an  aclnt  of  a number  of  mishaps,  among  which  maybe  mem 

tioned  miscarriage,  of  diabetes  mellitus, 

especially  warns  against  the  possible  piou  twice  in  the 

and  rel’ortS  aXr  tL^ofTg^' Re  also  found,  in  an  experiment 

and  he  was  successful  in  producing  glyooj “ ‘ . “hioh  the 

one  case  of  diabetes  mellitus  which  ended  fatally, 

» M.  Lafont  states  that  in  the  rabhit  ^roduahy  subside  to  the  moment  of  nmes- 

tions  become  more  frequent  and  deeper,  am  len  s ‘ changing  or  gradually  subsiding, 

tbesia  without  sudden  attest,  the  " ££  mJL.  anti.  «■«  »»«»>  ? 

In  the  dog  the  respiratory  movements  me ' thcre  is  brusque  arrest  of  respi- 

anrasthesia,  when  respiration  is  panting , J there  u an  increase  in  the  arterial 

ration,  whieh  may  an.sth.ia,  when  the  heat,  may 

p,™„..nd  of  the  fnquw  Jt[„g  The  heart  may  now  suffer  m.m.ntaty 

“ t”°  Th'e  s^Vuise  »ith  a high  pressure  persists  a ton, 
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symptoms  were  first  detected  shortly  after  the  inhalation  of  the  gas, 
to  which  the  patient,  a physician,  persistently  attributed  his  disease. 

ETHER— ETHYL  OXIDE.  (C4H60— C4H10O.) 

Ether  is  a colorless,  very  volatile  liquid,  obtained  by  the  dehydration 
of  alcohol  by  sulphuric  acid.  It  is  very  inflammable,  as  is  also  its  vapor, 
which  is  two  and  a half  times  heavier  than  air.  It  is  freely  soluble  in 
alcohol,  and  is  itself  a powerful  solvent.  Its  odor  is  strong  and  pecu- 
liar; its  taste  is  hot.  Its  specific  gravity,  when  pure,  is  0.713,  and  its 
boiling-point  95°  F.  It  is  officinal  in  two  forms. 

jEther  Ether.  U.S. — This  ether  contains  a large  percentage  of 
alcohol,  and  has  a specific  gravity  of  0.750.  When  shaken  with  an 
equal  bulk  of  water,  it  loses  from  one-fifth  to  one-fourth  of  its  volume. 
A test-tube  full  of  it  held  in  the  closed  hand  should  begin  to  boil  on  the 
addition  of  a piece  of  broken  glass.  Any  specimen  which  does  not 

conform  to  these  requirements  probably  contains  an  overplus  of  alcohol 
or  of  water. 

-Ether  Fortior— Stronger  Ether.  U.S.— This  ether  should  have 
a specific  gravity  of  0.728,  should  not  lose  more  than  one-eighth  of  its 
volume  when  shaken  with  an  equal  bulk  of  water,  and  in  a test-tube 

eld  in  the  closed  hand  should  boil  vigorously  on  the  addition  of  broken 
glass. 


Physiological  Action.  The  tot  effects  of  ether  when  inhaled  are 
burning  in  the  fauces  and  a feeling  of  strangulation,  both  due  to  the 
ocal  impression  of  the  irritant  vapor.  The  primary  indications  of  its  sys- 

T1  M'e  aSen5e  f exultation  and  a lightness  in  the  head,  asso- 
ciated  with  a roaring  or  bussing  in  the  ears.  These  are  soon  succeeded 

/,  mg  of.the  lmmediate  surroundings  being  afar  off,  which  soon 
fades  into  semi-unconsciousness,  with  visions  and  iUusions.  These  are 

Some”0  eYnd  *"  °ft6n  — ”P“med  by  a species  of  Z 
' " Some  !Mllcllts  weeP,  ethers  laugh ; some  shout,  some  pray 

ances  7hedn  T b°00me  -“edingly  pugnacious,  ’in  rare  to 
stances  the  dreams  become  erotic;  and  eases  are  on  record  in  which 

orZr  in  7 “°eS  °f ‘he  occurrenee  of  a complete  venereal 

perfectly  aroused  “ Th  "■  '"‘"T  most  eases  ma-v  b<:  “ore  or  less 

purposed  b , V™17  8uffloimt  ““thesia  for  practical 

1 'Poses  before  the  period  of  complete  unconsciousness. 

with  theTomnletaT  °f  "‘ber-narcosis  may  be  considered  to  begin 
of  muscular  2 £ 88  f ““sness.  In  most  cases  some  degree 

patieSrrelafed  andl  f bu‘  60°"  ^ » ff,  and  the 

The  occurrence  of  \ 4 *’  wlUl  s ow’  roan,a!'.  automatic  respiration, 

cles  of  the 2,1  , 8,tertoro"8  reBpiration,  due  to  a paresis  of  the  mus- 
of  the  palate,  shows  that  the  stage  of  muscular  paralysis  is  being 
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reached.  It  should,  except  in  rare  cases,  be  the  signal  for  the  imme- 
diate withdrawal  of  the  anassthetic. 

The  face  during  etherization  is  reddish  ; marked  pallor  J 

are  respectively  important  indications  of  failure  of  the  heart  s ac  10n 
and  failure  of  respiration.  The  stage  of  excitement  generally  lasts 
Si  “fe  w minute,  but  in  some  eases  is  prolonged,  and  in  nervous 
women  may  pass  into  a violent  fit  of  bystories,  which  soon  yields, . how- 
ever to  a persistent  use  of  the  anesthetic.  The  pulse  is  quickened  a 
increased  in  force  by  ether,  and  it  will  often  maintain  itself  'luring  a 
prolonged  narcosis.  If  the  vapor  of  ether  be  taken  in  a concentrated 
form  there  is  usually  in  the  beginning  a momentary  arrest  of  respira- 
tion,’accompanied  by  a decided  sense  of  suffocation,  evidently  the  res 
of  the  irritant  action  of  the  vapor  upon  the  upper  air-passag . • • 

soon  as  this  has  passed  off,  the  respirations  are  usuahy  accderated 
well  as  deepened:  but  as  the  stage  of  amesthesia  is  reached  they  be- 
come slower,  and,  if  the  inhalation  of  the  ether  be  persisted  in,  they 
vrow  not  only  more  and  more  distant,  but  also  more  and  more  shallow 
until  they  are  gradually  extinguished.  The  respiratory  phenomena 
Tern  to  be  the  L in  the  lower  mammalia  as  in  man.  It  was  noticed 
by  Kratsohmer  (SOmngb.  Wiener  Akad.,  1870,  Abtb.  n.)  that  in 
rabbit  ether  when  inhaled  through  the  nose,  produces  at  fii&t  a mo 
mentary  arrest  of  respiration  in  expiration.  He  also  found  that  sec 
ten  of  the  vavi  did  not  prevent  this  arrest,  but  that  section  of  the 

that  some  of  the  accidents  happen > g 7 (silMgb.  Wiener 

slower,  and  less  and  less  eep,  , , tpese  iater  respiratory 

Dr.  Knoll  experimentally  de  ter mmed  that  Jgi  that 

changes  are  not  interfered  ^ blood;  aud  that  they 

they  follow  the  injection  of  deprivation  of  the 

Schwalbe  Jahresb.,  1883,  p.  HI)- 
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Upon  the  lower  animals  ether  acts  as  upon  man,  and  it  has  been 
shown  by  Claude  Bernard  that  the  most  pi’imitive  infusoria  are  suscep- 
tible to  its  influence  ( Le  Progres  Med.,  1876,  p.  77). 

As  the  functions  of  the  cerebrum  are  affected  before  those  of  the 
other  portions  of  the  nervous  system,  it  is  very  apparent  that  the  brain 
is  especially  sensitive  to  the  narcotic.  Flourens  (Comptes-Bendus,  vol. 
xxiv.,  1847,  pp.  161,  242,  253,  340)  found  that,  at  a certain  stage  of 
etherization,  pricking  of  the  anterior  or  motor  nei've-roots  caused 
motor  disturbance,  although  the  posterior  or  sensory  portions  of  the 
spinal  centres  were  completely  insensible.  After  a more  prolonged 
inhalation,  the  anterior  or  motor  centres  also  failed  to  respond  to 
mechanical  irritation,  although  the  functions  of  the  medulla  oblongata 
were  regularly  performed,  and  stimulation  of  its  anterior  centres  gave 
lise  to  motor  disturbance,  and  pricking  of  its  sensory  portions  even 
caused  manifestations  of  pain.  When  the  inhalation  of  ether  was 
maintained  for  a sufficient  time,  the  sensory  and  finally  the  motor  func- 
tions of  the  medulla  oblongata  were  compromised,  aud  death  from 
paralysis  of  the  respiratory  centres  ensued. 


Longet  ( Archives  Gen.,  4e  ser.,  tome  xiii.  p.  374)  in  part  confirms 
and  m part  questions  the  results  of  Flourens.  He  states  that  he  has 
found  the  sensory  functions  abolished  very  early,  but  has  never  failed 
m any  stage  of  the  narcosis  to  get  a response  from  the  anterior  part 
of  the  cord.  These  apparently  different  results  are  simply  due  to  the 
fact  that,  while  Flourens  used  only  mechanical  stimuli,  Lono-et  em- 
ployed powerful  galvanic  currents. 

Flourens  was  substantially  correct,  and  the  order  of  the  involvement 
of  the  nerve-centres  in  man  and  animals  is-first  the  cerebrum,  next 
he  sensory  centres  of  the  cord,  next  the  motor  centres  of  the  cord 
next  the  sensory  centres  of  the  medulla  oblongata,  and  finally  the 
motor  centres  of  the  medulla  oblongata. 

That  ether  is  capable  of  impressing  the  nerves  seems  established  by 
the  experiments  of  Longet  (loc.  cit,  p.  382)  and  of  Serres  (. Archives 
Gen  4e  ser.,  tome  xiii.  p.  433).  These  observers  found  that  the  direct 
pphcation  of  ether  to  a nerve  produced  a paralysis  of  the  sensory 
res  o at  nerve;  so  that  pinching  the  nerve  below  the  point  of 
apphcatmn  caused,  no  pain,  although  voluntary  movement  was  pre- 
served, and  galvanization  of  the  nerve-trunk  above  the  point  of  appli- 
cation induced  spasms  in  the  tributary  muscles  : U,  the  power  of  con- 

unw3,an  imf  f d°wnwai>ds  was  Preserved,  that  of  conducting  it 
function  Bj  a l0Dger  aPPlication  of  the  anaesthetic  the 

temuor^i  ! f6TT  aS  WCU  as  of  the  fibres  was  abolished, 

nenHv  p7  U,-  T’  bUt’  lf  the  aPPlicatiou  were  persisted  in,  perma- 
nerve  tm  ]iaC.lca  °wever,  inhaled  ether  has  no  influence  upon  the 

the  norv6'centi*es  are  so  much  more  sensitive  to 
are  iff  i ^ ^ 16*r  functional  power  is  abolished  before  the  nerves 

e . ndeed,  Conly  ( Soc . de  Biologie,  February  13,  1876)  found 
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that  in  animals  killed  by  ether,  chloroform,  or  chloral  the  mot^r  |ierve® 
and  muscles  preserve  their  function  longer  than  in  animals  killed  by 

^^"otor  system  of  organic  life  ether  certainly  acts,  but 

muchkss  energetically  than  upon  the  voluntary  system.  Thus  aftci 

death  from  ether  the  vermicular  movements  of  the  intestine,  althoug 
leSB  active  than  normal,  are  very  rarely,  if  ever,  entirely  absent 

It  has  been  shown  by  the  English  Chloroform  Committee  and  othei 
investigators  that  ether  increases  very  markedly  the  arterial  pressure 
i + w pveu  in  a prolonged  ether-narcosis  there  is  usually  no  material 

u.tu  manifest  faiiure  of 

taken  place  The  rise  of  the  pressure  is  probably  due  to  an  increase 
of  the1  power  of  the  heart  and  to  a stimulation  of  the  vaso-motoi 
nerves  i Sansom  ( Chloroform , p.  92,  Phila,  1866)  states  that  t^esse 
7ZLX  web  can  be  seen  to  contract  during  the  inhalation  of  ether 

li.  »o  «- — -**  - •• 

seriously  depress  the  heart.  Whenjii^om  P o faitee 

animals  bear  an  enormous  ammrnt  continues  to  pul- 

When  death  is  produced  by  ethei,  t * \ { evident  that 

sate  for  a long  time  after  the  arrest  of  respiration. 

it.  A.  Schmidt,  howete,  states^ that contained  in  it,  since 

SIS) 


* Dr.  F.  H.  Hooper  was,  I beUeve  the  first  to  Sg.Xough 

laryngeal  nerve  causes  a dilatation  o e constriction.  This  remarkable  observation  has 
in  the  normal  animal  it  always  prot  ucc  extended  of  which  is  that  of  Prof.  H.  • 

given  rise  to  several  investigations,  the  is  referred  for  a full  sum- 

Bowditch  (Amer.  Journ.  Med.  Sou,  pn  i1  oorroboratcs  the  observation  of  Hooper,  am 

mary  and  discussion  of  tho  matter.  Dr.  irritation  0f  the  recurrent  nerves  causes  dila- 

also  finds  that  during  partial  etherization  k n0  satisfactory  explanation  of 

tation  and  strong  irritation  constriction  of  the  glottis. 

- - - « °f  ,b° 

horse. 
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corpuscles  disappear  in  a very  short  time , and,  as  their  stroma  cannot 
be  demonstrated  by  the  aid  of  reagents,  this  disappearance  is  due  to 
its  solution.  The  haemoglobin  thus  set  free  is  dissolved  in  the  serum, 
but  the  presence  of  the  ether  soon  causes  it  to  crystallize.  There  is  no 
proof  that  these  changes  occur  to  any  extent  when  ether  is  inhaled ; 
and  the  usual  rapid  recovery  from  the  effects  of  the  anaesthetic  indicates 
that  there  is  no  profound  alteration  of  the  blood. 

An  imperfect  study  by  Harley  of  the  effect  of  ether  on  the  gases 
contained  in  drawn  blood  indicates  that  ether  does  not  exert  much  in- 
fluence upon  their  proportional  amounts.  It  is,  however,  quite  possible 
that  a more  thorough  investigation  would  give  a different  result. 

Therapeutics. — As  an  anaesthetic,  ether  does  not  act  with  the 
rapidity  and  pleasantness  of  chloroform,  but  it  has  the  advantage  of 
safety.  So  dangerous  is  chloroform,  and  so  safe  is  ether,  that  there 
is  no  excuse  for  the  use  of  the  former  agent  under  ordinary  circum- 
stances.* 

The  reason  of  the  safety  of  ether  is  that,  unlike  chloroform,  it  does 
not  suddenly  paralyze  the  normal  heart. f It  may  kill  by  inducing 
asphyxia  (cases,  British  Med.  Journ.,  vol.  ii.,  1873  ; Chicago  Med.  Journ., 
1877,  p.  410 ; Le  Progres  Med.,  1877,  p.  677 ; JV.  Y.  Med.  Journ.,  xxiii., 
p.  179), J but  it  does  so  slowly,  and  in  the  great  majority  of  cases  after 
warnings  which  can  be  overlooked  only  through  the  most  reckless  care- 
lessness. Many  of  the  inconveniences  which  attend  the  use  of  ether 
can  be  obviated.  Thus,  in  order  to  prevent  the  nausea  which  often 
follows  the  anaesthesia,  the  patient  should  avoid  eating  for  at  least  six 
hours  before  the  inhalation,  and  should  take  from  one  to  two  ounces  of 
brandy  just  before  commencing  the  latter  process. 

Unlike  the  vapor  of  chloroform,  the  vapor  of  ether  should  be  adminis- 
tered in  a concentrated  form.  When  so  inhaled,  in  most  persons  it  will 
produce  complete  insensibility  in  from  three  to  eight  minutes,  provided 
that  no  uncharged  air  be  admitted  during  the  time  named. § According 
to  Di.  Snow,  air  at  80°  F.  saturated  with  ether  contains  seventy-one 
per  cent,  of  the  vapor.  This  point  is  probably  never  reached  in  the 


* Twenty-seven  cases  of  sudden  death  from  ether  are  collected  by  Dr.  H.  M Lyman 
(Artificial  Anesthesia,  New  York,  1881).  In  most  cases  the  respiratory  centres  were  already 
en  ee  ed.  Brain-tumors,  obstructions  of  the  bowels,  cancerous  tumors,  and  renal  disease 
are  more  important  contra-indications  than  cardiac  disease.  In  disease  of  the  heart  ether 
is  probably  the  safest  of  the  anesthetics;  but  when  there  is  excessive  exhaustion  of  the 
nervous  system  its  use  requires  groat  caution.  Sudden  pulmonic  oedema,  outpouring  of 
ronohial  mucus,  and  fatal  cerebral  hemorrhage  have  occurred  during,  or  directly  after,  the 


i Bfl-7^^°Inan0aSe  m Whl°h  a fatty  h°art  aPParentl7  suffered  sudden  arrest,  see  Brit.  Med.  Journ., 
Ioo7,  li.  602. 

t See  also  Gaz.  ffebdom.,  1818,  p.  583. 

vJJ?°tt8  ;nha'0r3.  have  been  inv°nted  for  facilitating  the  use  of  other,  but  they  are 
v y y.  U30(  ' F°r  lnformati011  on  the3e  points,  see  N.  Y.  Med.  Record,  May  1,  1866,  and 

Phila.  Med.  Times,  voMv.1871*  ^ ^ ^ **  pi'°bably  °f  real  SCrvi°0'  Seo 
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practical  use  of  ether,  but  the  more  nearly  it  is  approached  the  more 

rapid  will  be  the  induction  of  amesthesia.  . _ 

The  ordinary  method  of  the  administration  of  ether  in  Philadelphia 

ia  as  follows  : , 

Out  of  stifle  paper  a cone  is  made  of  such  size  and  shape  that  its  case 

will  fit  closely  over  the  nose  and  mouth  of  the  patient.  In  this  cone 
a napkin,  a small  towel,  or  a conical,  hollowed-out  sponge  is  to  be  placed. 
About  an  ounce  and  a half  of  ether  having  been  poured  on  the  napkin, 
the  cone  is  to  be  closely  applied  to  the  face  of  the  patient,  and  kept 
there.  If  anaesthesia  be  not  complete  in  four  or  five  minutes,  a second 
dose  of  ether  should  be  put  on  the  napkin,  care  being  taken  that  the  , 
removal  of  the  cone  from  the  face  is  only  momentary.  When  patients 
are  fastidious  and  a few  moments  are  of  no  importance,  the  gradua 
commencement  of  the  inhalation  is  much  more  pleasant,  as  the  first 
choking  sensation  is  thereby  to  a great  extent  avoided. 

In  using  ether  at  night,  its  inflammable  nature  must  not  be  forgotten 
I have  seen  fire  flash  from  a candle  through  some  four  or  five  feet  ot 
diffused  vapor  to  the  sponge.  The  light  should  always  be  above  the 
patient,  as  the  high  specific  gravity  of  the  vapor  of  ether  causes  it  to 

fall  towards  the  floor.  ,Mri,  .. 

Administered  by  the  mouth,  ether  has  been  used  with  advants 

in  various  forms  of  colic,  hut  is  generally  inferior  to  chloroform  When 
however,  as  in  some  cases  of  retrocedent  or  internal  gout . there  is  with 
the  painful  gastric  and  intestinal  spasm  a condition  bordering  on 
lapse,  the  stimulant  properties  of  ether  make  it  very 

In  sudden  sinking-spells,  either  from  poison  or  from  natural  cause 
ether  as  a powerful  and  very  quickly  acting  stimulant,  is  often  ind  - 
ited In  some  cases  of  this  description  it  may  even  be  administered 
by  inhalation.  Of  course,  under  these  circumstances  “«uenc6 
should  not  be  carried  nearly  to  the  point  of  producing  antesthesia. 

As  an  anthelmintic,  ether  has  been  used  by  MM.  Bourd,eI ' “d L“‘6‘ 
with  success  ao-ainst  the  tape-worm.  For  this  purpose,  an  ounce  and  a 
TaM  ^ be  administered  at  once,  followed  in  two  hours  by  a full  dose 

°f  Turn'd,  neuralgia,  nervous  headache,  and  spasmodic  ~ , such 
as  hiccoljh  and  asthma,  ether  is  occasionally 

When  ether  is  swallowed,  it  pioduces  a sens  S 

brandy,  on  finely-cracked  ice  before  drinking.  Tbe  dose 

whir*  closes ! as  "bluse  of  tbe  slowness  of  the  production 
of  insensibility. 
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CHLOROFORMUM— CHLOROFORM. 

Methenyl  Chloride — Terchloride  of  Formyl  (C2HC1s — CHC1„). 

This  substance,  which  was  discovered  in  1831  by  Mr.  Samuel  Guthrie, 
of  Sackett’s  Harbor,  New  York,  is  produced  by  the  action  of  chloriue 
upon  alcohol.  It  is  a colorless,  limpid,  and  neutral  fluid,  which  is  for 
practical  purposes  non-inflammable,  although  it  can  be  made  to  burn 
with  a greenish  flame  (. Fownes’s  Chemistry , Am.  ed.,  1869,  p.  566).  Its 
taste  is  hot  and  sweetish,  its  odor  fragrant  and  peculiar.  It  is  sol- 
uble in  alcohol  and  in  ether,  but  when  dropped  into  water  it  sinks,  if 
pure,  as  transparent  globules  without  milkiness.  The  alcoholic  solu- 
tion, when  moderately  diluted  with  water,  forms  an  aromatic,  sweetish 
liquid.  It  is  antiseptic,  and  does  not  coagulate  albumen. 

In  the  U.S.  Pharmacopoeia  it  is  officinal  in  two  forms. 


Chloroformum  Yenale— Commercial  Chloroform.  TT.S. The 

crude  chloroform  of  commerce.  Sulphuric  acid,  when  shaken  with  it, 
after  a time  separates  as  a stratum  of  a dark-brownish  color.  This 
coloi  is  due  to  a carbonization  by  the  acid  of  the  impurities  in  the 
chloroform. 


^ Chloroformum  Purificatum — Purified  Chloroform.  U.S. The 

U.S.  Pharmacopoeia  directs  that  the  commercial  chloroform  shall  be 
purified  by  the  action  on  it  of  sulphuric  acid  and  by  subsequent  neu- 
tralization with  carbonate  of  sodium,  and  distillation  in  a retort  con- 
taining quick-lime.  Purified  chloroform  should  respond  to  the  following 
tests : Sulphuric  acid  shaken  with  it  should  not  be  colored ; it  should 
not  alter  litmus  blue,  even  after  it  has  been  exposed  in  a white  glass 
bottle  to  direct  sunlight  for  ten  hours. 

Physiological  Action.— Although  somewhat  of  an  anaesthetic,  chlo- 
roform applied  locally  is  a powerful  irritant.  On  the  skin  it  produces 
redness  and  burning;  if  the  evaporation  be  restrained,  vesication  will 
be  induced  by  it.  Taken  into  the  mouth,  it  causes  a burning  sensation, 
and  when  swallowed,  a sense  of  warmth  in  the  stomach. 

: ,T  16  vapor  of  chl°roform,  when  inhaled,  produces  symptoms  seern- 

thfns  ar^  r ^ ™dnced  bP  ether>  except  that  the  choking  sensa- 
a sent,  and  that  the  stage  of  excitement  is  generally,  but  not 
always,  shorter  and  less  violent  than  is  that  of  etherization 

narcosis ^°\An(BSthetic^  Lond™>  1858)  divides  the  chloroform- 
(Das  Ch Trof  W 8tag68’  but  th0  divi8ion  ^opted  by  Sabarth 

This  o 2?  WurZburg’  1866>  and  most  ^ers  seems  more  useful. 
svmDtlm  1 A°n.r°Snir  thl’ee  8t^69-  In  the  drat  of  these,  the 
general lv  vP°  k*  T f°  th°Se  °f  alcoholic  intoxication.  This  stage  is 
who  hale  be  + ’ m athl6tiC  Per90n8’  and  specially  in  those 

III  p rs  slXIoTT16’ may  b0  very  long  and  ^ “d 

7 persist  after  loss  of  consciousness.  In  drunkards,  this  excitement 
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at  times  cannot  be  overcome  without  grave  danger  to  life.  Durmg  this 
first  stage,  although  consciousness  is  not  lost,  the  Bens1  m y 1B  « ' ^ 

ally  blunted,  but  very  rarely  is  it  altogether  annulled.  Dr.  Coleman 
(sLsom,  Chloroform,  p.  55,  Philadelphia,  1866)  states,  ^ 

has  extracted  his  own  teeth  without  pain , and  D . 
anecdote  of  a child  who  played  with  his  toys  during  the  operation 

Ut“g  the  second  stage,  which  is  that  of  anesthesia  “cion. 

_ and  sensibility  are  abolished,  the  muscles  are  relaxed  and  the 

natien^he^perfeddy  quiet.  This  is  the  surgical  stage,  during  which 
patient  lies  peiiem  y 4.  As  already  intimated,  in  some  cases 

rtTa?d“  Refried,  »o  — Zt 

“al,  and  rigidity  may  coexist  with  loss  of  consciousness  and  of 

BenTh“tMrd  stage  is  one  of  profound  narcosis,  with  stertorous  breathing, 
iute"sculagr  relaxation  and 

™S  t iTwyT^Trl-cStances,  is  absolutely  unjustifiable. 
eSCThe  pulse  hi  tl^seco^^stage^itTs^^^ri^y^ubout 

it  may  be  rapid  and  wea  . • marked  in  the  external 

calls  attention  to  a cervical  venous  p , ^ waking  up  from 

jugulars,  which  he  asserts  1’e^  y ° & ptom  0f  serious  cardiac 

chloroformixation.  that  temperature  usually  rises 

embarrassment.  E.  Simo^  8lio-htly  during  the  second  or  re- 

main ^ above  noiauaffand  i deddedly  during  the  third  stage  (~1. 

; rrhS^of 

if  ever  occurs.  This  is  proto yin = ^ ^ tte  ether  vapor. 

form  vapor,  as  »mpWed « jj^tschmer,  and  others  have  shown 
The  experiments  of  Holmg  , aotion  of  chloroform  is 

*:ir: 7 s — • - » * — - 

tf. 

pupil  as  a guide  in  chlorofor^ation^sta  g oontraoted, 

is  uniformly  dilated,  ftftei  war  s Schl&ger  is  in  accord  with 

and  that  this  is  the  period  for  °Teiat  ” . t °of  0M  hundred  mid 
Dr.  Baudin ; in  one  hundred  "“^d  during  the  stage  of 
twenty-two  cases  obsexved,  1 1 narrowly  contracted.  He 

excitement,  and  during  comp  e e an  retums  to  normal,  more 

also  states  that  if  during ; anmsth  b 1 j danger  to  imminent. 

1“  Si — ^ ^ — b*  a 


ANESTHETICS. 


145 


safe  guide  in  antesthetization.  Dogiel  ( Reichert's  Archiv  fur  Anat.,  1866) 
affirms  that  in  rabbits,  during  the  stage  of  excitement,  the  pupil  is  con- 
tracted, during  anaesthesia  dilated.  Professor  Schiff  has  strenuously 
combated  the  conclusions  of  Baudin ; and  in  a very  careful  series  of 
experiments  on  animals  Dr.  W.  H.  Winslow  found  that  the  state  of  the 
pupil  varies  greatly  in  the  same  stage  of  anaesthesia.  Thus,  in  com- 
plete anaesthesia,  sometimes  the  pupil  was  widely  dilated,  sometimes 
contracted ; and  death  sometimes  occurred  with  a dilated,  sometimes 
with  a contracted  pupil, — in  the  former  case  probably  being  syncopal, 
in  the  latter  asphyxia!  ( Phila . Med.  Times , vi.  275). 

The  action  of  chloroform  on  the  nervous  system,  like  that  of  ether, 
is  chiefly  upon  the  brain  and  the  spinal  centres.  Carter  ( Brit.  Med. 
Journ.,  Feb.  1867)  found  that  very  decided  anaemia  of  the  brain  can  be 
seen  in  animals  subjected  to  its  influence  after  the  cerebrum  has  been 


laid  bare ; and  accident  in  man  (Amer.  Journ.  Med.  Sci.,  1860)  has  fur- 
nished the  corroboration  of  his  experiments.  Bernstein  ( Schmidt's 
Jahrbucher,  Bd.  cxlii.  p.  227)  has  demonstrated  that  its  action  on  the 
pei  ipheral  nerves  is  very  slight.  He  found  that  there  was  no  percepti- 
ble difference  in  the  conducting  power  of  the  two  ischiatic  nerves  of  a 
fi  og  chloroformed  after  one  of  its  iliac  arteries  had  been  tied.  It  is 
doubtful  how  far  the  muscular  excitement  of  the  second  stage  is  due 
to  real  spinal  exaltation  and  how  far  it  arises  from  other  causes.  Bert 


asserts  (Comptes-Bendus , t.  lxiv.,  1867)  that  it  is  purely  psychical,  and 
that  there  is  during  the  production  of  anaesthesia  a steady  lowering  of 
reflex  activity.  He  rests  this  assertion  upon  the  fact  that  in  animals 
chloroformed  after  section  of  the  cord  there  is  no  motor  disturbance 
be  ow  the  Pomt  of  section,— a fact  which  certainly  demonstrates  at 
least  that  the  muscular  excitement  and  the  convulsions  are  cerebral 
In  some  animals  the  first  effect  of  the  inhalation  of  chloroform  upon 
the  circulation  is  a decrease  in  the  frequency  of  the  heart’s  action, 
ogiel  believes  that  this  is  due  to  a stimulation  of  the  inhibitory  centres 
eeause  he  has  found  that  it  does  not  occur  after  section  of  the  vagi.’ 
e after-increase  m the  rapidity  of  the  pulse  appears  to  be  duo,  at 
least  m part,  to  paralysis  of  the  inhibitory  centres,  upon  which  chloro- 
oim  seems  to  act  as  upon  the  oculo-motor  centres,  producing  in  them 
L rleX!eSre  functl0nal  activity>  but  afterwards  functional  paralysis. 

Kn0U  (8ee  p-  138)  W notioed  “ rabbite,  when 
rL^nf  iS  iDhaled  trough  the  nose,  a momentary 

like  if  ” Talr6S8U7  corre8Pond‘ng  to  the  arrest  of  respiration,  and, 
braMheT4 “ 7 produeed  by  irritation  of  the  peripheral  trigeminal 

'“f111  eXperime,ua  of  the  English  Chloroform  Committee 

linnt e r,”5'i  T°L  *hriiL P'  326)  plwed  that  aftOT  ‘be  first  half- 

of  r ‘he.  lnllalation  of  chloroform  there  is  a progressive  lowering 

i to IT.  IT”6'  B would-  « J>nhri,  appear  pmbahle  that  this 
extent  due  to  a vaso-motor  paralysis ; but  Sansom  and  Harley 

10 
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state  that  there  is  a spasm  of  the  small  vessels  which  can -be really 
seen  to  occur  in  the  web  of  the  frog  during  chlorofomuzation.  hot 
until  the  third  stage  is  reached,  according  to  these  authors,  do  t e ves- 
sels relax  into  dilatation.  If  these  observations  are  correct,  chloroform 

r:: 

XZS&gt  d"g  m curarized  animals  S— on  of  a ^ 

— dty  exerts  a steady 

ful  depressing  influence.  Injected  into  the  v * Even 

arrests  the  hearts  action  and  destroys  its  muscular  imtaMi  y^  ^ 

the  vapor  of  chloroform,  when  to  y W ^ reBpiration  is 

itS:  of  chloroform  upon 

£T IldSrlp^t'aSSySSd  form  * 

tX"mCSt  shallow,  irregular,  and  distant,  and  finally 

C67n  animals,  without  doubt,  chloroform,  when obC 
duces  death  by  abolishing  the  functional  po  thatchloro- 

gata  and  thereby  arresting  respiration.  It  h« to  however,  a 

form-vapor  ever  kills  animals  in  any  ot ^J  ^red  in  a very  dUute 
mistake.};  If  the  chloroform-vapor  be  time  after  the 

form,  the  heart  generally  wi  con  m ^ b(jen  ,eB8  diluted,  cardiac 
cessation  of  respiration.  If  th  P gimultaneousiy.  If  the  vapor 

Tas  bZtdtnttrrconeentrated  form,  arrest  of  the  hearts 

beat  may  precede  arrest  of  in  man,  it  is  generally  by 

When  death  is  produce  J That  syncope  occurs  propor- 

cardiac  arrest,  sometimes  by  asphyxia.  > 

* Glover  (Edinb.  Med.  Dat  CT,°r°' 

+ See,  especially,  report  of  the  Frcncn  en 

form,  P-  It-  . Anstvo,  Stimulant*  and  Narcolict ; Richurdso  . 

t s;°;-  £21™  i-««  m*^®**-***1  • 

st  rz;::  sxZiC?  —nr-  “■ p- I57' 

V Cutup."  A'M-  “d  Ph  ’ 
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tionately  more  frequently  in  man  than  in  animals,  is  simply  because 
this  form  of  death  is  sudden  and  unexpected.  Asphyxia  comes  on 
gradually,  so  that  in  man  the  threatening  symptoms  are  perceived,  and 
death  is  averted  by  prompt  measures.  In  animals,  however,  the  object 
being  to  kill,  nature  is  allowed  to  take  its  course* 

-The  evidence  is  not  at  present  sufficient  to  enable  a positive  deter- 
mination as'  to  whether  the  action  of  the  anesthetic  upon  the  heart, 
when  a sudden  fatal  syncope  is  produced,  is  a direct  one,  or  whether  it 
is  a reflex  one  (T.  D.  Lente,  Psychological  and  Medico-Legal  Journal  Feb 
1875),  due  to  an  irritation  of  the  peripheral  filaments  of  the  pulmonic 
nerves.  r 


The  recent  experiments  of  V ulpian  upon  chloral  lend  credibility  to  the 
theory  that  at  least  in  some  cases  of  chloroform-death  the  fatal  result  is 
produced  by  reflex  cardiac  inhibition.  (See  Chloral.)  Even  if  this  be 
correct,  however,  it  does  not  follow  that  the  original  source  of  the  im- 
pulse has  been  m the  pulmonic  nerves.  It  is  notorious  that  in  many 
cases  syncopal  death  has  occurred  immediately  after  the  first  incision 

Th  inCi8i°n  mU8t  °f  neceS8%  Sive  ri8e  ^ a cardiac 
inhibitory  impulse  unless  the  inhibitory  centre  be  completely  paralyzed  • 

and  it  has  been  shown  by  Vulpian  that  the  heart  under  the  influence 

of  chloral,  a substance  closely  allied  to  chloroform  in  its  cardiac  rela 

tions,  is  extraordinarily  sensitive  to  slight  inhibitory  impulses  It  is 

=?=! 

in  the  lungs  since  the  rmlr™  • I 1 . 0 f tbe  Penpheral  nerves 
instantaneous  and  the  bloodToi  dffifctTv  f ^ Cbloroform  is  Poetically 
The  various  other  theories wMch  h k T ^ t0  tbe  beart- 
count  for  chloroform  deaths  have  7°  ^ brou&bt  f°rward  to  ac- 

has  the  theory  of  reflex  syncope  I “ ftem  “ 

unproved,  though  some  • • b k tbeL  are  unnecessary  and 

may  take  placed  W i^th^th  “d  * * “ tbat 
prevents  my  further  discussing  the  subjeTwef  Waut  of  8Pa<* 
important  papers  are  given  in  the  foot-note.!  ' 68  t0  the  more 

g t0  Hai  ley  ( Physiological  Transactions , London,  1865), 


xiii.  224.  1 f Card‘aC  d°ath  does  000ur  araong  animals,  see  Jour,,.  Anat.  and  Physiol., 
Jounm^  1871,  O^Reevc !8a'  AndT  H‘  Smith’  NcwYork 

0nZ;£: 

P-  650,  1874.  Chloroform  ; and  0.  W.  Copeland,  Philadelphia  Medical  Times, 
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blood  to  which  as  little  „ five  per  cent,  of  ehlorofom _has been  added 
becomes  very  liquid  and  of  a bright  arterial  hue.  After  a tme  crysta 
r in  it  Boettcher  (Virchow's  Archiv,  vol.  xxxn.  p.  -])  > 

th taSt ^ study  these  changes  closely.  The.  first  alteratmn 
1 r ’ oMp  ill  the  red  blood-disks  is  a diminution  of  them  size,  which  . 
no  icei  Schweiger-Seidel  (Berichte  d.  konigl.  sacks.  Gesellsch.  d. 

Schmidt  and  \ K 9Q)  a8Bert  to  be  due  to  contrac- 

»«  o Z S water  until  the  red  globules 

will  be  seen  to  f “"n“ld  by  Schmidt  and  Sehweiger- 

Boettcher  ( loc . cit.,  P-  1-  ) , operation  than  contraction 

^h  ’ rtfw0od' di*T 'if 'however”  air  be  admitted  to  blood  containing 

chloroform,  the  corpuscles 

nnt  nf  which  after  a time,  hsematoidin  ciystaliizes.  nuiu 

ties  quoted  believe  that  with 

Boettcher  states  (Ion  at,  P^thatateo^  t0  MCt 

air  converts  enough  of  tl  yg  and  Schweiger-Seidel  have 

with  iodinized-starch  paper  ^ an  interferes  with  the 

found  that  “ r0m  these  facts  it  seems  probable 

changes  caused  _ by  ch  ' f the  bi00d-changes  is  correct, 

that  their  opinion  as  to  the  nat  f tbe  absorption 

Harley  (loc.  c«.)  has  ^dmd  “t  of  "“oform  is  added  to 

of  gases  m the  blood.  H f twenty-four  hours,  a 

fresh  blood,  and  the  mixture  al owed  to  stand  tor  J ^ & lesgen_ 

marked  increase  takes  p acem  ^1  ^ ^ accord  with  the  theory  just 

ing  in  that  of  ca^onic  Q lete  oxidation  of  the  haunato-globulm 

“siead  of  being  the  changes 

very  improbable  that  they  occur  to  any  g » - d jn  the 

tJtestPof  on  the 

production  of  icterus,  and  ..  , -gd  cb  p.  84)  intimates, 

other  hand,  Husemann  (Schm  ts  ’an£egtbesia  bile-acids  (the 

on  what  authority  I do  no  . n , ^ &nd  gert  (Journal  of  Anatomy 

precursors  of  icterus)  aPP«ar  in  detel.mined  that  the  oxygen  of  the  blood 
and  Physiology , May,  18<  0)  1 * • sucb  a3  Harley  has  found  to 

undergoes  during  anaesthesia  a 1 ^ outside  of  the  body.  Moth- 
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cases  of  chloroform-narcosis,  was  not  able  to  obtain  a trace  of  biliary 
coloring-matter  ( Zeitschrift  f.  Physiolog.  Ohern.,  viii.). 

Chloroform  is  undoubtedly,  at  least  in  part,  eliminated  as  chloroform 
escaping  with  the  breath,  also  with  the  urine.  Fubini  (. Moleschott’s 
Untersuchungen  zur  Naturlehre,  Bd.  xiii.,  1882)  discovered  it  in  the  urine 
five  hours  after  its  inhalation.  Dr.  A.  Zeller  believes  that  it  is  in  part 
decomposed,  because  he  has  found  the  chlorides  in  the  urine  nearly 
doubled  by  its  inhalation  ( Zeitsch.  f . Physiolog.  Ohemie,  Bd.  viii.  p.  74). 

Albuminuria  has  been  noticed  both  in  animals  and  in  man  after  chlo- 
roform-narcosis (Gaz.  Hebdonn .,  Fev.  1884,  104;  also  Brit.  Med.  Journ., 
18S3,  ii.  623).  It  is  affirmed,  also,  that  astigmatism  has  been  produced 
by  chloroform  inhalations  (Brit.  Med.  Journ.,  1883,  ii.  476). 

In  autopsies  on  persons  who  have  died  during  chloroform-anaesthesia 
the  presence  of  gas  in  the  vessels  and  in  the  heart  has  been  frequently 
noted.  The  sources  of  this  gas  have  been  much  discussed,  and  various 
authors  have  arrived  at  the  conclusion  that  the  gas  was  the  cause  of 
the  fatal  issue.  The  subject  has  recently  been  elaborately  studied  by 
Dr.  Kappeler  (Archiv  f.  Klin.  Chirurg.,  1887,  Bd.  xxxi.  p.  373),  who 
appears  to  prove  that  in  most  cases  the  gas  has  been  produced  by  putre- 
factive changes  occurring  after  death.  Pirogoff,  however,  asserts  that 
he  has  witnessed  the  throwing  out  of  gas  in  the  blood  during  life,  but 
this  observation  stands  alone.  It  is  possible  that  the  chloroform'  has 
some  influence  upon  the  capacity  of  the  blood  for  holding  gas. 

Therapeutics.— As  an  amesthetic,  chloroform  possesses  the  advan- 
tages 0f  quickness  and  pleasantness  of  operation,  smallness  of  dose 
and  cheapness.  These  advantages  are,  however,  so  outbalanced  by  the 
dangers  which  attend  its  use,  that  its  employment  under  ordinary  cir- 
cumstances is  unjustifiable.  It  kills  without  warning,  so  suddenly  that 

» f 1 1 « — «■  guard  against  £ fatal  result. ^It 
kills  ahke  the  robust  and  the  weak,  the  well  and  the  diseased  • even  the 

r:r;rtrrag:throuf °ne  °r  more  “*“«•  *»  °°  guarantee 

abouTone  in  tb  “1  , “8‘iCS  Beem  t0  iudicate  a mortality  of 

less”  LthTt  r°  lnh;alati0Mi*  and  hundreds  of  utterly  un- 

rr^  K T een  1>r°duced  by  the  “^ordinary  persistence 
IU  its  use  by  a portion  of  the  profession.  It  ought  never  to  be  eT 

Ployed  except  under  especial  circumstances,  as  w1,en  a speedy 

1871.  Lyman  has  colLLd  342  oa,  ’ ^ *"****  April, 

gives  the  ratio  of  (loath  in  an-nsth  s’  Tv  “ Chloroform  aSainst  2'  from  other,  and 
Nitrous  oxide  appears  to  be  the  MnTvT  <*j°roforin,  1:5860;  ether,  1 : 16,542. 

being  1 : 100,000.  & ° an£Bstbetics,  its  ratio,  according  to  Rottenstein, 

IJ“"'  “ °P«  to  tin,  very  serious 

«“  io.»I.„  v,Po,  ^ r lh“  ft  -U  in 

and  is  probably  no  safer  than  mire  eh’l  ^ ^tUr°  has  ln  several  ™ses  produced  death, 
1883,  iv.  241.  PUr°  Cb,0r0f0rm-  For  fatal  case,  see  Compt.-Iiend.  Soo.  Dialog., 
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is  desired  in  puerperal  eclampsia,  or  when  the  more  bulky  anesthetics 
cannot  be  transported,  as  in  the  field  during  war-time. 

In  obstetric  cases,  chloroform  has  been  used  even  by  those  who  gi 

the  preference  to  ether  m surgeiy.  So  fai  as  i kn0  ’ , ■ 

vet  occurred  from  chloroform  during  parturition,  although  alarming 
effects  have  been  induced.  The  excitement  of  chad-birth  seems  to 
forZ  the  system  against  the  deleterious  influence  of  chloroform.  But 
ev^n  inthese  cases!  think  ether  is  just  as  useful  as,  and  much  safer 

TjHHEHJrrih" 

Ipe,  and  twenty  or  thirty  drops  of 
a^tiw^be^i^o^^t^e^mouth'an^nose,  and  the  chloroform  slowly 

a4;"  p°n  - zzztzz 

^ When  administered  by 

produces  symptoms  similar  , however  very  rarely,  if  ever, 

which  it  causes  when  inhaled  It  is  ^ sometimes  of  ad- 

used  in  this  way  for  «.  ““‘“c u fine’for  any  eason  cannot  be 
vantage  in  severe  neuralgia.  When  quimne  to  ^ to  f.;) 

^ ***• *• «*•»•* time  for  the 

"TZro&mty' ’A^llrhtCen ‘alto  highly  recommended  as  a 

vermifuge  in  eases  of  portion 

When  chloroform  is  taken  into  t _ ! intestinal  canal  becomes 

of  it  is,  without  doubt,  e™P°™  ° ^therefore  when  so  placed  exerts 
filled  with  the  vapor.  Chlorofou  , atiye  action.  For  this 

both  a local  anodyne  and  a stimula  ^ and  it  will  often 

reason  it  is  extremely  valuable  in  all  cases 

even  assuage  the  pain  of ' colica  chloroform  is  very  largely 

useful  in  eases  of  chrome  neuralgic  m >. htum a tep  thl,  inhalation 

Toxicology.  Death  -V  -c”  at  any^du  but 

of  chloroform.  In  some  cases  1 ' change  in  the  expres- 

generally  it  is  preceded  by  symptoms  su  evyunt  irregularity 

lion  of  the  face,  which  becomes  very  pale  01  . - 


" to  nf  Sansom  and  Snow  ; also  Allis,  P 'hila. 

. For  . description  of  loh.lor.,  >c.  tt.  "•*<  S“!“ 

Med.  Timet,  vol.  iv. 
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of  the  respiration,  and  failure  of  the  pulse:  a shudder,  or  a violent 
convulsion,  or  even  a sudden  access  of  maniacal  excitement,  has  been 
noted  in  some  cases.  After  death  the  heart  is  almost  always  found 
relaxed,  distended,  and  its  right  side  filled  with  blood. 

When  death  is  threatened  through  asphyxia,  the  alternate  dash- 
ing of  very  cold  and  very  hot  water  upon  the  face  and  upper  chest 
is  often  very  efficacious.  Artificial  respiration  should  be  commenced 
at  once.  Faradization  of  the  diaphragm,  by  pressing  one  pole  firmly 
against  the  pit  of  the  stomach  and  placing  the  other  over  the  larynx 
and  the  root  of  the  neck,  has  acted  very  favorably  in  some  cases.  Dr. 
Richardson  has  shown  ( loc . cit.')  that  there  is  a danger  of  the  excita- 
bility of  the  muscle  being  exhausted  by  a prolonged  use  of  the  galvanic 
stimulus.  The  application  should  not.  therefore,  be  long  continued,  but 
should  be  alternated  with  artificial  respiration.  Whenever  there  is  any 
failure  of  the  heart’s  action,  as  is  nearly  always  the  case,  the  body 
should  be  laid  at  an  angle  of  40°,  with  the  head  downwards,  so  as  to 
favor  the  passage  of  arterialized  blood  to  the  brain  (Dr.  E.  L.  Holmes, 
Chicago  Medical  Journal , Sept.  1868).* 

In  artificial  respiration,  act  with  the  patient,  and  not  against  him. 

He  will  usually  not  cease  to  breathe  at  once,  and  wholly.  Enjoin 

silence ; watch  the  first  attempt  at  inspiration,  and  at  the  expiration 

compress  the  thorax,  aiding  its  elastic  reaction,  if  absolutely  necessary 

by  Silvester’s  or  some  other  quiet  method.  See  that  the  tongue  is  well 

forward  Dry  external  heat  must  be  vigorously  used,  and  the  inspired 

air  should  be  at  from  80°  to  85°  F„  or  even  higher.  Frictions  and 

passive  motion,  to  aid  in  the  circulation,  must  not  be  forgotten.  Efforts 

a resuscitation  should  be  kept  up  for  at  least  two  hours.  Hitrite  of 

amyx  has  been  used  as  a means  of  restoring  the  heart’s  action,  and 

hould  be  tried  (see  N Y Mei.  Journ.,  zxiv.  467).  Ammonia  in/eoted 

1 tJ”’  “d.-dlgl‘ahS  hypodermically  given,  may  be  used  to  stimu- 

iautit.1  1 °T a aICOho1’  if  emrloyed  all,  must  be  given  very 
cautiously  and  with  the  utmost  reserve.f  Its  action  upon  the  heart 

E DuboisTr  iS.1>ra“S,e,y  that  of  chloroform,  and  the  experiments  of 

freely  to the  l7“  ’ 961)  8h°W  that  wh“  al“h»' is  given 

and  L,  t,  lo™  animals  it  intensifies  the  influence  of  chloroform 

do8e- ln  ” ^ — *■ 


•a.  Zfr  T 'T‘n  “ ™ >»  “«  edition.  Sine.  th.  boot 

with  Ntlaton  {Philadelphia  Med  ^ /'  r''  r°uellt  forward  as  now,  and  ns  having  originated 
•f  i„Uano,  l“  " “ "T";  **  “d  v.)  Th„  position  of  th.  patent  is 

t A method  oZLni  Z a ZZ  a bl  l”*“d  downwards, 

face  of  it  appears  of  exceedingly  dm  mTi  °,  1 ’6  heart  oh]orofonn-anmsthesia,  which  on  the 
(Journ.  Amer.  Med.  Aeeoc.  18811  “ ‘ ndvanta&°>  has  boen  proposed  by  Dr.  B.  A.  Watson 

with  asserted  good  result^  Tt  ■ ° aS'8  somo  s'xty  experiments  made  upon  dogs 

rating-needlo  and  f,°,  PUnCtUr°  °f  th°  ri*ht  stride  by  an  aspi- 

of  Montreal,  insist  that  this  procedur^t  ^ Mi"8’ 
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Poisoning  has  been  produced  by  the  swallowing  of  chloroform. 

The  symptoms  induced  have  been  stupor,  with  contracted,  or,  in  later 
stages,  dilated,  pupils,  and  a stertorous  respiration,  which  finally  be- 
comes very  irregular,  shallow,  and  often  distant.  The  amount  neces- 
sary to  destroy  life  probably  varies  greatly,  hut,  according  to  L.  Lewm, 
a gino-le  drachm  has  produced  death.  In  some  cases  (N.  Y.  Med.  Bee., 
July 'll  1885)  the  fatal  result  has  occurred  from  secondary  gastritis 
eight  days  after  taking  the  medicine ; and  not  rarely  violent  gastritis 
with  jaundice  apparently  from  inflammation  of  the  gall-ducts  has  u - 
lowed  the  taking  of  a poisonous  dose  of  chloroform.  Eecovery  as 
occurred  after  the  ingestion  of  two  ounces  (Stifle,  Therapeutics , vol.  n. 
n 107)  of  one  ounce  ( Canada  Lancet,  March,  1874),  also  of  three  ounces 
without  vomiting  (. Brit.  Med.  Journ. , 1882,  i.  776).  The  treatment 
consists  in  the  use  of  the  stomach-pump  and  of  the  various  ordinary 
methods  of  arousing  a narcotized  patient,  especially  the  alternate  co  d 
and  hot  douche,  artificial  respiration,  and  the  very  cautious  use  of 
diffusible  stimuli  if  required.  Death  may  occur  during  t e 
or  the  patient  may  survive  this  and  perish  from  inflammation  of  t 
trachea^  oesophagus,  and  stomach,  caused  by  the  local  action  of 

Chl  Thf  'recognition  of  chloroform  as  the  probable  cause  of  any  given 
death  cannot  be  based  upon  the  post-mortem  appearances.  Indeed,  the 
latter  are  of  no  value  in  deciding  such  a question.  The  anesthetic  may 
however,  he  recovered  by  distillation  of  the  lungs  and  blood .wtem  a 
certain  period  of  time  after  death.  As  to  the  length  of  this  time, 

f"  ExpeTmirmaTe1  al 

Professor  Dolbeau  (. Annales  d’ Hygiene,  Jan.  18 7 4)  have  piove 
“sound  asleep  may  be  chloroformed  without  "d. 

Anesthesia  cannot,  however,  be  produced  m any  one  pa.tmlly  awake. 
at  pven  sleeping  lightly,  without  his  knowledge. 

Quite  a number  of  professional  men  have  been  accused,  an  som 

^ "li  VL  real  act  the.bjec- 

of  their  intoxication  ivith  anaesthetics  should  g 

a governing  principle  of  evidence.  a fluidrachm  of 

Administration.  Internally,  from Aflteen  been  8tated| 

chloroform  may  be  given  « ' Section  of  half  a drachm  of 

dissolved  m glycerin  (1  to  3).  The  de  p J b Professor  Bar- 

chloroform  has  been  recommended  vei>  s France  (Bull. 

tholow  in  obstinate  neuralgia,  ant  a8  which  I have  tried  it, 

Therap.,  xciii.  433,  471).  In  the  only  case  in  which 
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one  of  trigeminal  neuralgia,  the  local  symptoms  caused  by  it  were  so 
severe  as  to  imperil  the  life  of  the  patient.  The  U.S.  Pharmacopoeia 
recognizes  a spirit  { Spiritus  Chloroformi,  1 to  10,  U.S.),  dose,  one  to  two 
fluidrachms,  and  a mixture  ( Mistura  Chloroformi , U.S.) ; also,  made  from 
commercial  chloroform,  a liniment  (Linimentum  Chloroformi , U.S.). 

Bichloride  of  Methylene  was  introduced  to  the  notice  of  the 
profession  by  Dr.  B.  W.  Bichardson  {Med.  Times  and  Gaz.,  1867,  p.  478) 
as  an  amesthetic  similar  to,  but  more  pleasant  and  possibly  safer  than, 
chloroform,  and  has  been  rather  extensively  used  in  London.  It  has 
never  been  largely  employed  in  this  country.  There  is  no  way  of 
knowing  how  many  times  it  has  been  administered,  but  nine  cases 

iof  death  from  its  use  are  recorded  {Brit.  Med.  Journ.,  1883,  ii.  104). 
The  detailed  phenomena  in  some  of  these  cases  indicate  that,  like 
chloroform,  the  bichloride  of  methylene  kills  by  paralyzing  the  heart. 
It  is  not  probable  that  it  will  ever  come  into  general  use  as  an  arnes- 
thetic. 


Bromide  of  Ethyl*  has  been  used  as  an  anaesthetic,  and  at  one 
time  bade  fair  to  become  very  popular.  The  occurrence  of  two  deaths 
during  its  use,  however,  early  arrested  its  successful  career.  It  is  a 
very  prompt  anaesthetic,  in  most  cases  acting  even  more  quickly  than 
does  chloroform,  but  less  agreeably  to  the  patient.  Becovery  is  very 
prompt.  Its  action  upon  the  heart  is  the  same  as  that  of  chloroform. 
Injected  into  the  jugular  vein,  it  arrests  the  heart,  and  one  death  pro- 
duced by  it  was  distinctly  by  syncope.  In  some  cases  it  has  seemed 
very  irritant.  It  appears  to  be  quite  as  dangerous  as  chloroform,  and 
will  probably  never  be  used  to  any  extent  in  practical  medicine. 


Bromoform.— According  to  the  researches  of  Bonome  and  Mazza 
this  substance  acts  as  a general  amesthetic  both  upon  man  and  upon 
the  lower  animals,  causing,  however,  much  irritation  of  the  conjunctiva 
and  the  nasal  mucous  membrane.  The  narcotic  stage  is  slowly  de- 
veloped and  passes  off  slowly;  the  blood-pressure  sinks  somewhat; 
the  respiration  is  not  disturbed ; the  irritability  of  the  brain-cortex  is 
immis  e . romoform  is  said  also  to  be  a powerful  antizymotic 

hvaZf  4 1884’  594)-  1 860  n0  rea80n  for  believing  that 

Jahrh  1 883Wp  4^7°^  ^ ValU6  ^ ^ ana3sthetie-  See  also  Wien.  Med. 

trn-  Med-  ***  JuIy’ 1881  > ■ * T.  Reichert  adduces  much 
makr0ut  hifcal  suffi  COntaiai“S  a halogen  are  cardiac  depressants.  He 

thetic.  * eaSt  t0  Warrant  8reat  option  in  the  use  of  any  such  anajs- 


FAMILY  in.— SOMNIFACIENTS. 


In  the  family  somnifacients  are  placed  in  this  treatise  those  drugs 
whose  chief  use  in  practical  medicine  is  for  the  production  of  s eep 
The  alkaloid  hyoscine  is  a hypnotic : it  belongs,  therefore,  to  the 
present  family,  and  ought,  theoretically  speaking,  to  be  consldere^  ^ 

In  nature  hyoscine,  however,  is  closely  associated  with  the  myd 
alkaloid  hyoscyamine,  which  dominates  all  the  crude  preparations  con- 
taining hyoscine,  and  it  is  somewhat  more  convenient  to  discuss  it  a ong 
with  that  mydriatic  alkaloid  under  the  heading  of  Hyoscyamus,  the 
crude  drug  from  which  both  are  derived. 

OPIUM.  U.S. 

The  inspissated  juice  of  the  unripe  capsules  of  the  Papaver  son^ 
ferum  or  poppy.  It  is  obtained  by  incising  the  capsules  with  asm 
sharp  'knife,  and  twenty-four  hours  afterwards  scraping  off  the  exuded 
jSwhh  a blunt  blade.  Opium  is  produced  in  various  par  s of  tl » 

world, — chiefly  in  Turkey,  Asia  Minor,  Persia,  “Anftei gtteS  Our 

"rlr^  =,y!  r^Ta^hT  CO, or 
and  other  substances^  Such  Jee’““3fa“  et™  0f  the  purity  of  opium 

d^iig1  -re^LotX: 

If  s8  TsLuld  bT  Often  the  black  color,  the  adhesive  consistency, 
S L sweetish  Set  and  is 

readily  reduced^,  a powde’r  of 

body,  containing  the  alkaloids  ^ ialltae,  and 

thebaine,  papaverine,  porphyrox.ue,  cryptopine,  meco 
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paramorphine,  besides  mecouic,  thebolactic,  and  sulphuric  acids,  extrac- 
tive mattor,  gum,  glucose,  fixed  oils,  a volatile  odorous  principle,  and 
other  substances  of  no  importance.  In  regard  to  the  proportions  of 
the  more  important  principles,  Messrs.  Smith,  of  Edinburgh,  obtained 
from  100  parts  of  fine  opium  10  parts  of  morphine,  6 of  narcotine,  1 
of  papaverine,  0.15  of  thebaine,  0.03  of  codeine,  0.01  of  meconine,  0.02 
of  narceine,  and  4 of  meconic  acid  ( Pharrn . Journ.  and  Trans.,  October, 
1865,  p.  183).  Good  opium  should  yield  from  nine  to  fourteen  per  cent, 
of  morphine. 

As  meconic  acid  strikes  a blood-red  color  with  a persalt  of  iron, 
the  latter  affords  a ready,  although  not  decisive,  test  for  opium  and  the 


meconates. 

Physiological  Action. — When  opium  is  taken  in  such  dose  as  to 
produce  its  mildest  physiological  effects,  it  exerts  a quieting  influence, 
inducing  a peculiar  dreamy  condition, — very  generally  a feeling  of  Men- 
faisance, — during  which  images  and  ideas  float  before  the  mind,  and  by 
their  endless  and  effortless  repetition  shorten  the  time,  which  seems  to 
lose  itself  in  rest.  It  is  commonly  asserted  that  there  is  a stage  of 
the  action  of  opium  in  which  the  activity  of  the  mental  faculties  is 
exalted.  This  may  be  so  in  some  persons,  and  especially  in  those  who 
have  accustomed  themselves  to  the  use  of  the  drug  as  a stimulant ; but 
my  experience  is  that  in  those  who  do  not  habitually  take  opium  true 
mental  power  is,  during  all  the  stages  of  the  action  of  the  drug,  dimin- 
ished rather  than  increased.  The  state  induced  is  rather  the  fabled  calm 
of  the  lotus-eater  than  the  energetic  activity  of  production.  Even  in 
t lose  who  are  accustomed  to  the  use  of  opium  as  an  aid  to  work  I 
thmk  it  is  the  imagination  rather  than  the  reasoning  faculty  that  is 
excited  by  it.  After  a length  of  time,  varying  according  to  the  idio- 
syncrasies of  the  patient  and  the  dose  of  the  drug,  the  condition  which 
has  been  noted  gradually  passes  into  sleep, -either  light  and  dream- 
ul,  or  natural  or  heavy  and  deepening  into  stupor,  according  to  the 
amount  of  the  drug  ingested.  On  awakening,  the  patient  may  return 
at  once  to  his  normal  condition,  but  very  often  he  experiences  a state 
of  depression,  as  shown  by  languor,  a little  headache,  nausea,  or  even 
mi  ting,  which  may  last  for  some  hours. 

, .?ry  do8e8’  the  fir8t  ^age  of  the  action  of  opium  is  very 

Thi^  Tb  ^ ^ r^17  Wanting’  8le6P  cominS  on  almost  at  once7 
us,  I have  seen  deep  coma  produced  in  three  minutes  by  a hypo- 

opium^oi^  -°n  °f  m,0rphine-  The  symptoms  of  the  second  stage  of 
pupi^r  st™n  T y rT?6  th0Se  0f  COnSe8tio*  of  the  brain  : the 
deenlv  cvann  f COntracted  i the  face  18  more  or  less  suffused,  often 
dry  a 6 ^ ^ ^ 8tr0^>  skin  generally 

torous-  unco  ’•  le  re8p.iratl0n  slow  aud  doeP,  and,  it  may  be,  stor- 
suliicctcan  iTC1°USUiT  “ apparen%  complete,  though  generally  the 

Vi°lent  8haldng  °r  touting  in  his  ear,  but 
wlien  left  to  himself.  When  the  patient  is  aroused,  the 


156  GENERAL  REMEDIES. 

respirations  become  more  rapid,  and  the  skin  often  regains  almost  at 
once  its  normal  color.  Death  very  rarely  occurs  during  this  second 
stage  of  opium-poisoning.  When  the  symptoms  do  not  gradually 
ameliorate,  the  third  stage,  that  of  prostration,  is  developed.  The 
coma  is  now  profound,  and  to  arouse  the  patient  may  be  impossi b , 
the  pupils  are  absolutely  contracted,  or,  as  death  approaches,  are 
widely  dilated;  the  respirations  are  distant,  slow,  feeble,  and  imper- 
fect and  often  interrupted  by  intervals  of  death-like  quiet ; the  coun- 
tenance is  at  once  pallid  and  cyanosed ; the  pulse  grows  ^or^ud 
rapid  and  more  and  more  feeble;  the  skm  is  cold  and  moist,  final  y 
becoming  covered  with  a clammy  sweat.  Even  yet  the  patient ^m 
recover-  if  he  do  so,  the  return  to  life  is  very  gradual;  if  he  do  not 
death  occurs  generally  by  failure  of  the  respiration,  but  amid  an  almost 

co mule te  extinguishment  of  the  vital  functions. 

{[though  the  symptoms  which  have  been  narrated  are  those  usually 

produced  by  opium^yet  in  certain  individuals  the  tag  p~vota  qmte 

different  phenomena.  One  of  the  most  common  of  these  departure 
from  the  ordinary  course  of  symptoms  is  an  excesmve  d^resston  - 

affection  may  be  found  ‘ the  distress  occurs  at 

the  patient  keeps  the  ^e^^^<^8^e^^g°^ndition  of  depression  even 

once  upon  rising  up.  In  • instead  of  inducing 

replaces  the  normal  second  stage  so  that  ™tead  o^  ^ 

quiet  sleep,  will  provoke  ^ ^ ted  ?n  wWeh  one- 

or  without  drowsiness,  ihus,  cases  n j hine  hrpo. 

fourth  of  a grain,  or  a sotmewb at  gt« .ter  quan  with’ 

dermically  injected,  has  been  folio  wed  * by  ^ > death  . A 

gling  for  breath,  and  ^ ‘ n8  who  ore  rendered  by  opium 

rarer  idiosyncrasy  exists  i P ^ Jn  certain  case9  of  opium- 

very  delirious,  it  may  be  eve  y , occurred  amidst  the 

poisoning,  partial  or  .0^  — .0876,  «■  490 ; Ita* 

more  usual  phenomena.  (Ca  , ‘ itching  of  the  skin  is  a 

Mod.  and  Surg.  Jour «.,  July,  181  > ium  is  oiog  off,  and 

— t—whlm  erythema  is  produced  even  by 


Braine  and  by  Mr.  Roberts. 


SOMNIFA  Cl  ENTS. 


157 


therapeutic  doses  as  to  forbid  the  use  of  the  drug  (case,  Wien.  Med. 
Presse,  xxiv.  568). 

Opium  at  first  sight  appears  to  act  so  differently  upon  the  lower 
auimals  from  the  way  in  which  it  acts  upon  man,  that  it  seems  neces- 
sary to  discuss  the  former  action  by  itself. 

In  1826,  Charvet  ( Pereira's  Materia  Medica , vol.  ii.  p.  1035,  Phila- 
delphia, 1854)  found  that  opium  acts  upon  all  classes  of  animals,  in- 
ducing in  the  invertebra ta  weakness  or  paralysis  of  the  contractile  tis- 
sue, with  gradual  sinking  and  death : in  fishes,  a weakened  paralytic 
condition  of  the  muscular  system,  associated  with  convulsions ; in  birds 
and  mammals,  paralysis,  convulsions,  and  stupor.  These  researches 
have  been  recently  much  extended,  but  in  considering  them  I shall 
confine  myself  to  the  vertebrata. 


When  one  or  two  grains  of  opium  are  injected  under  the  skin  of  a 
frog  (Kolliker,  Virchow’s  Archiv,  Bd.  x.  p.  248 ; J.  P.  H.  Albers,  Virchow's 
Archiv , Bd.  xxvi.  p.  229),  in  from  six  to  ten  minutes  a condition  of 


excitability  is  induced,  so  that  the  least  touch  produces  violent  tetanic 
convulsions,  which,  a little  later,  also  occur  without  obvious  cause. 
After  a time,  these  convulsions  gradually  give  way  to  a deepening 
paralysis.  The  breathing,  previously  disturbed,  becomes  more  and 
more  shallow  and  imperfect,  and  finally  is  suspended.  Morphine  acts, 
apparently,  on  frogs  in  the  same  manner  as  opium : at  least  Drs.  Bich- 
ard  Grscheidlen  ( Untersuchungen  aus  dem  Physiolog.  Laboratorium  in 

^o  Too  ,111'  P'  15)  and  W • Baxt  (&*chert8  Archiv  fur  Anatomie , 
1869,  p.  1-8)  have  found  that  in  large  doses  it  induces  the  counter- 
part of  the  series  of  phenomena  just  described.  The  latter  observer 
noted,  however,  that  when  a minute  dose  (15.25  milligrammes)  was 
employed  immediately  following  the  injection  came  a brief  period  of 
isqmetude;  one  minute  afterwards  the  frog  returned  to  its  normal 
s ate  m from  six  to  ten  minutes  suffered  a diminution  of  excitability, 

from  four  ? 71°  minUteS  feU  int°  a stupor  which  continued 

greater  Tha?  « ^ eXCitabili^  — d 


cord  has  hof  ? Ei° a??  the  °piUm'Collvulsions  take  place  after  the 

third  vertebra  C be?W  ^ medulla>  or  eveu  as  low  down  as  the 

division  of  tb  , a+Tg  ! exPeriment,  tetanus  did  not  occur  after 

tZZl  llZ  Vh\Mth  Vertebl'ai  but  tbe  ******  ™ P-b- 

for  a length  of  f ° °X  Tf  as  the  fr0S  had  already  been  poisoned 
cord  ieW  tho  * ? "mi  8Uffei’ed  8eCti°n  °f  the  medulla  and  of  the 
ToL  tZlt  med;Ua;  TbeSe  faCt8  seem  *>  P^ve  that  the  convul- 

cord  are  excited^  °rigin-  Tbat  the  reflcx  centres  of  the 

’ Gscheidlen  has  confirmed  by  direct  experiment,  and 

chemical  and  not  towards  uiech  P°C' that  thls  “creased  reflex  activity  is  only  towards 
experimental  evidence  that  I think  it  h°WeV°r’  °PP°Sed  * ^ ‘ maS8  °f 
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has  also  proved  that  in  the  latter  stages,  when  the  motor  functions  are 
depressed,  the  paralysis  is  largely  of  spinal  origin,  the  reflex  activity 
of  the  cord  being  greatly  lessened.  The  convulsive  movements  which 
are  present  late  in  the  poisoning  would  appear,  however,  to  be  o 
peripheral  origin:  at  least,  in  Albers’s  experiments  (loc.  cit.)  they 
occurred  in  limbs  whose  nerves  had  been  previously  cut  bo  as  to  sever 
all  connection  with  the  nerve-centres.  Further,  both  Kolliker  and 
Albers  assert  that  some  of  the  convulsions  are  epileptiform,— i.e., 
of  cerebral  origin;  and  Dr.  S.  Meihuizen  {Arch.  f.  Physiolog.,  vn, 
1873)  states  that  the  convulsions  occur  at  a time  when  mechanical 
irritation  fails  to  induce  any  response.  If  these  experimental  results  , 
be  correct,  opium  apparently  induces  in  the  frog  three  kinds  of  con- 
vulsions, of  which  those  of  reflex  origin  are  probably  the  chief. 

Kolliker,  from  his  investigations,  concluded  that  opium  does  no  ac 
upon  the  peripheral  nerves  of  frogs ; but  the  recent  very  elaborate 
and  apparently  accurate  experiments  of  R.  Gscheidlen 
aus  dem  Physiolog.  Laboratorium  in  Wurzburg,  zweiter  Theil,  I860,  p.  1) 
have  shown  that  morphine  in  small  doses  increases  the  excitability  o 
the  motor  nerves  and  afterwards  depresses  them ; after  large  doses  the 
period  of  excitation  is  short,  that  of  depression  soon  coming  on,  and 
after  enormous  doses  diminution  of  functional  activity  is  at ' 
fested.  Both  Gscheidlen  and  Kolliker  agree  that  neither  the  contrac- 
tile power  of  the  muscles  nor  the  excitability  of  the  motor  nerves  is 
destroyed  by  opium  or  morphine,  although  Albers  (Virchow  sArchw, 
Bd  xxvi.)  asserts  that  both  are  extinguished.  Gscheidlen  calls  atten 
tion  to  this  disagreement,  and  states  that  he  has  verified  Ins own  resets 
by  frequent  experimentation  with  enormous  doses  of  the  alkalo ■ 

7 Experiments  upon  the  sensory  nerves  are  always  unsatisfactory 
Gscheidlen  ( loc.  It,  p.  17),  employing  the  method 
that  morphine  locally  applied  intensifies  and  protracts  the  excitabi  y 
nf  an  afferent  nerve  in  cases  of  strychnic  poisoning. 

Om  knowledge  of  the  action  of  morphine  upon  the  nervous  system 

nf  the  froo-  may  be  summed  up  as  follows : 

Morphke  in  minute,  non-toxic  doses  causes  sleep,  followed  by  aug- 
men“  t?on  of  refiex  activity ; in  large  toxic  doses  it 
convulsions,  followed  by  paralysis.  The  convulsions  are  0^47^; 
and  due  to  a heightened  spinal  activity,  but  ore  P 

the  paralysis  is  caused  by  a depiession 

°f  L“^«ncan  Journal  of  » 


* Perhaps  it  is  appropriate  here  to  call  1 * * J-^tX^hown  that  morphine 

nervous  system  for  the  recognition  of  a peripheral  irr 
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Sciences , Jan.  1869,  and  Jan.  1870)  that  birds,  as  represented  by  pigeons, 
chickens,  and  ducks,  are  very  insusceptible  to  the  toxic  action  of  opium 
and  its  chief  derivative,  morphine.  It  appears  to  be  impossible  to 
kill  a pigeon  by  opium  given  by  the  mouth,  and  of  morphine  from 
eight  to  fifteen  grains  are  required  to  produce  a fatal  result ; but  when 
given  hypodermically  from  two  to  three  grains  of  the  alkaloid  suffice. 
These  results  have  been  in  great  measure  confirmed  by  Dr.  B.  W.  Bich- 
ardson,  and  are  no  doubt  accurate.  The  symptoms  induced  have  been 
very  uniform:  they  are  unsteadiness,  labored  breathing,  increasing- 
signs  of  dyspnoea,  unaltered  pupils,  and,  finally,  general  convulsions  and 
death.  No  true  hypnotic  effect  has  been  observed,  but  a curious  and 
very  great  rise  of  temperature  just  before  death  was  noted  in  one  case. 
As  Flourens  affirms  that  a single  grain  of  the  aqueous  extract  of 
opium  will  throw  a sparrow  into  a profound  stupor,  it  can  scarcely  be 
considered  as  proved  that  the  drug  acts  upon  all  birds  as  upon  those 
experimented  with  by  Dr.  Mitchell. 

Upon  dogs  morphine  acts  very  much  as  upon  man*  In  very  many 
cases,  if  not  in  the  majority,  eight  to  ten  grains  of  the  alkaloid  injected 
into  a dog  of  moderate  size  will  cause  deep  sleep,  amounting  to  coma, 
so  that  the  animal  will  remain  in  any  position  in  which  he  may  be 
placed.  The  length  and  depth  of  this  sleep  are,  of  course,  proportion- 
ate to  the  dose:  when  at  all  profound,  it  is  accompanied  by  marked  in- 
sensibility to  pinching  and  other  forms  of  external  irritation.  A repeti- 
tion of  irritation,  and  especially  a sudden  loud  noise  or  shaking:  will 
however,  arouse  the  animal,  precisely  as  in  man.  Indeed,  sometimes 
the  dog,  even  when  comatose,  seems  more  than  normally  sensitive  to 
sudden  noise,  trembling  and  starting  in  an  almost  convulsive  manner 

chical  7 the  7WS  unmistakable  signs  of  nervous  and  psy. 
clncal  depression.  In  walking,  the  hind  legs  are  dragged,  as  though 

semi-paralyzed ; the  eyes  are  haggard;  the  naturally  brave  aninTil 

cowers  in  a comer  or  seeks  to  hide  himself,  no  longer  recoILng  his 

restlessness  and  acc^tnited  puST  ^lut'h  • * * fT 

of  the  skin  and  its  +•  P ^ mouth  is  moist,  the  temperature 

and  its  secretion  increased;  the  animal  paws  continually, 

Otneralet,  ii.  437  6tlj  Berje,f  issjj' “j‘ t*’  P'  10.''  Lon(lon’  180®>  Claude  Bernard,  Archive, 

Jan.  1871.  ’ Rcese>  American  Journal  of  the  MedLal  Sciences, 
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and  treads  about  in  his  stall  with  an  almost  rhythmical  movement. 
After  twelve  grains,  Harley  noticed  in  some  eases  very  great  excite- 
ment, as  shown  by  marked  increase  in  the  rapidity  of  ^^eart  ^c  ion 
by  muscular  rigidity  and  tremors,  and  by  the  animal  s w al  mg  < 17 
and  fro  slobbering  and  sweating  profusely.  In  another  horse  , after  a 
immediate  strong  erection  of  the  penis  and  copious  emission  of  semen 
heavy  sleep  came  on,  interrupted  after  the  thud  hour  jy 
symptoms  of  excitement.  Thirty-six  grains  of  the  acetate  of  m01  P 
caused  in  a powerful  hunter  deep  comatose  sleep,  commencing ;m  fifteen 
minutes  and  lasting  for  three  hours,  when  it  was  replaced  by  mten^e 
restlessness  and  severe  delirium,  continuing  for  seven  horns.  Dur  g 

upon  the  hoi,e  (quoted  by  Professor 

Sti,“edP  results  similar  to  those  of  Harley.  He  - W do-, 
and  found  that  four  drachms  of  the  aqueous  extract  of  opium  po 
duced  violent  tremblings,  apparent  insensibility  to  externa  mi  , 
convulsions  without  coma,  and  death.  One  hundred  grams^of  the 

acetate  of  morphine  killed  a horse  by  convulsions  m toe  houm. 

In  the  mouse,  according  to  the  experiments  of  Harley  the 
of  an  infection  of  from  one-twentieth  to  one-twelfth  of  a glam  m 

tWt  io  somnolency,  but, 

» thc“",  an^abnormah sensitiveness  to  loud  sounds,  which  cause 

itself,  and  coma  deepens  into  death  by  y 1 . the  body,  is 

preceded  by  convulsive  movements  of  the  hinder  pait 

XrlXwiihtthe°aetion  of  morphine  upon  the  lower  animals,  fe 

becomes  very  evident  that  while  we  arc  not ^in  a “ h dis. 

all  the  symptoms,  yet  two  classes  of Jth  Sgher  in  the 
cernible, — i.e.,  the  spinal  and  the  cerebral  -and  «>attt  ^ 

scale  of  life  any  given  amma  may  , tly  sleep  and  stupor ; 

symptoms.  These  cerebral  phenomena^  acts  as  a 

but,  as  is  well  known,  in  some  the  peculiar  restlessness 

delirifacient ; and  it  seems  veiy  P10  ^ que  to  del  Lirium,  and 

Of  the  horse  under  the  influence  of  the  alkaloid 

n0WhltC“his  manner,  it  seems  to  - that 

not  act  so  differently  as  is  ® '8™re3  organiMtiou  of  the 

ztjzs z*  - - - ~ 
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loid  than  are  the  lower  animals,  but  as  tho  spinal  symptoms  are  trium- 
phant in  the  frog  because  its  spinal  system  is  vastly  more  developed 
than  its  cerebral,  so  in  man  the  cerebral  symptoms  mask  the  spinal 
because  in  him  the  brain  is  more  developed  than  the  cord.  The  two 
creatures — man  and  the  frog — occupy  the  two  extremes  of  the  series ; 
between  them  is  probably  to  be  found  every  gradation.* 

The  action  of  opium  upon  dogs  and  rabbits  is  sufficiently  close  to 
that  upon  man  to  enable  us  to  reason  from  experiments  upon  the  former 
as  to  the  influence  of  the  alkaloid  upon  the  circulation  and  respiration 
in  the  latter.  Indeed,  so  far  as  these  functions  are  concerned,  morphine 
appears  to  act  identically  in  both  instances. 

Action  on  the  Circulation. — In  man,  the  circulatory  phenomena  are  a 
slight  primary  evanescent  acceleration  of  the  pulse-rate  (see  Rothnagel, 
Eandbuch  der  Arzneimittellehre,  Berlin,  1870,  p.  8),  succeeded  by  slowing 
and  increased  fulness  and  force  of  the  pulse,  which  is  followed  by  1 
return  to  the  normal  pulse,  or  a great  increase  of  rapidity  and  loss  of 
strength,  during  the  third  stage.  R.  Gscheidlen  has  found  in  rabbits 
and  dogs  after  the  injection  of  morphine,  first  an  increase  in  the  pulse- 
rate,  then  a decrease,  and  finally  return  to  the  normal  pulse,  or  else 
increased  rapidity.  Sphygmographic  studies  of  the  effects  of  small 
doses  of  morphine  have  been  made  with  various  results  by  several  ob- 
servers : undoubtedly  in  some  individuals  therapeutic  amounts  of  the 
a -aloid  depress  sensibly  the  circulation,  but,  in  agreement  with  Rieo-el 
and  Pnesendorffer  (. Deutsches  Archiv,  Bd.  xxv.  p.  48),  it  can  scarcity 

. d°ubted  tbat  therapeutic  doses  have  no  sensible  effect  upon  the 
circulation  m the  ordinary  man. 

to  n?!  I0"’  fl?+,PUl;f  °f  the  Second  staSe  of  opium-poisoning  is  due 

aL  nossiblv  1 g UP°n  the  inhibit01T  cardiac  nerves,  as  may 

so  possffily  be  in  some  manner  the  increased  arterial  pressure-  for 

section^thfw  P'  45i  haS  exPerimen^ad7  demonstrated  that  after 
‘&1  moiphme  is  powerless  to  lower  the  pulse  and  also 

i4  if  Mowed  b°  "OTTet dUring  the  8e“nd  8tage  0f  ^piine-poison. 
pefipLrf  end!  of  tT  eZtra0rdmai7  «■»  Pirate.  That  the 

Lrlc  .1,  , V,lgl  r stlm“lated  ™ proved  by  the  fact  that 

Zt ZZ  n-  ti  7^  T, th6  di8‘al  6ndS  °f  «■»  "orvo  were 
and  5 WT‘d  8ufflC6 10  affoet  the  hapoiaonod'  animal ; 

rtratX,  cerebral  centres  are  stimulated  was  demom 

in  some  cases' to  oTT  "7  *""*  6,11  of  the  Pld8c-rate,  amounting 
open  toe  “ eetL  „ 7 T , half  a which  ensued 

i e into  till  , ge  d°Se  0f  tho  alkaloid  into  the  carotid  _ 

of ’the  th  rd  stZoof  ^ Centre8'  The  rapid  feeble  pulse 

of  opium-poisoning  Gscheidlen  found  to.  be  due  at  ' 


lowing  aonteneo  taken  fromVlthaug  '(7)"  °Xpre8®°d  this  Pa™g™.ph  is  found  in  the  fol- 

135):  ‘‘In  infanta,  howeveTand  aTsrii^rr^  * * Y°rk’  I878>  P- 

convulaiona  are  observed  after  its  [opium]  ingoatTonT8  nmnk'nd’  “ ln  D0Sr003and  Malaya, 

11 
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least  in  a measure,  to  paralysis  of  the  peripheral  vagi ; for  at  such  time 
stimulation  of  the  peripheral  end  of  the  cut  nerve  was  powerless  to 

attCTheh experiments  of  Gschcidlen  also  indicate  that  morphine  exerts 

first  a stimulating , then  a depressing  influence  upon  f l 

aanalia  since,  after  isolation  of  the  viscus  by  section  of  the  cold,  symp 
Ltic,  ’and  pneumogastric,  life  being  sustained  by  artiicud  resp^on 
■X  large  dose  of  morphine  induced  a momentary  increase  m the  number 
of  the  cardiac  contractions,  followed  by  a marked  decrease  and  irndly 
extinguishment  of  the  same.  This  conclusion  is  confirmed  by  the  expe 
mente  of  I)rs  Sydney  Ringer  and  H.  Sainsbnry  (Brit.  Med.  Jmrn.,  March 
msi  who  found  that  opium  first  increased  the  power  of  the  cut-out 
hear  ’oT  the  frog,  then  depressed  it,  and  finally  caused  diastole  arrest 
ihe  question  ^ the  action  of  morphine  upon  the  vase-motor  system 

-—tty  staid  elsewhere  in  this  book;  and 
"of  the  arterial  pressure,  which  ^^^f^TthT— r 
may  be  proba'bkthat  morphine  does  exert  the 

influence  he  claims  for  it,  the  question 

judice:  that  the  vaso-motor  system  19  P ‘L  in  which  electrical 
is  shown  by  Gschcidlen^  rise  of  the 

"pis-'9  The  action  of  morphine  upon  the  brain  is  certainly 

majority  of  cases,  by  failuie  of  the  tesp  r’  iratory  centres  in  the 

due  to  a direct  action  of  t e » m Une  affects  the  breathing  of 

medulla  is  proved  by  i <■  . i been  cut,  as  much  as  it 

dogs  and  rabbits  whose  P— » " X X P-  «>■ 
does  those  whose  nerves  aie  enti  ( elimination  of  carbonic 

The  action  of  opium  or  upon  the  ehm^  ^ ^ ^ 

acid  has  been  studied  by  oec  c laboratory  of  Physiological 

and  by  Messrs.  Chittenden  an  ^ result8  are  concordant  in 

Chemistry , Yale  University, . i Y carbonic  acid  production 

showing  that  the  effect  o < ie  c v tho  muscular  system.  The 

is  in  direct  relation  to  its  in  ue  occur,  but  decreased  when 

elimination  is  increased  when  convulsions  occur, 

nar^rtgi^morphinc.oca'.y  applied  does  not  affeetthe 

vaso-moteur,  n-  t56. 
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pupil,  it  follows  that  its  constitutional  action  upon  the  latter  is  through 
the  nerve-centres.  It  is  probable,  but  has  not,  that  I am  aware  of,  been 
experimentally  proved,  that  the  contraction  of  the  pupil  is  due  to  a 
stimulation  of  the  oculo-motor  nerve-centres,  and  that  the  dilatation 
of  the  pupil  as  death  approaches  is  due  to  a paralysis  of  the  same. 
Indeed,  it  cannot  well  be  otherwise ; for  if  the  primary  contraction 
were  due  to  paralysis  of  the  sympathetic,  the  secondary  wide  dilatation 
would  be  impossible;  the  dilating  force— i.e.,  the  sympathetic— havino- 
been  withdrawn,  the  pupil  would  not  widely  expand  even  if  the  con- 
tracting force — i.e.,  the  oculo-motor— were  paralyzed. 

In  birds  (Dr.  S.  Weir  Mitchell,  loc.  cit.)  the  pupil  is  not  affected  • in 
horses  it  is  widely  dilated  (Dr.  Harley,  loc.  cit.)-,  and  in  dogs  it  dilates 
before  contracting  (Dr.  Eeese,  loc.  cit.,  apparently  confirmed  by  Exper- 
iment numbei  eight,  Harley,  loc.  cit.,  p.  109),  or  sometimes  remains 

unchanged  (Harley,  loc.  cit,  p.  111).  At  present  these  anomalies  cannot 
be  explained. 

Eliminative  Action  on  the  Kidneys  and  Intestines.— The  exact  fate  of 
morphine  m the  system  is  uncertain.  Various  chemists  have  failed  to 
nc  it  m the  urine  of  persons  or  animals  poisoned  by  it,  but  it  seems 
to  me  established  that  it  is  at  least  in  part  eliminated  with  that  secre- 

Don;fS  h w e 7deterted  V Dr-  HiIger  C^idlen,  loc.  cit,  p.  32), 
Bouchardat  (Schmidt  sJahrbucher,  Bd.  cxx.),  Lefort  (Journ.  de  Chimie, 

d.  xi.)  Ivausmann  (Inaug.  Dissert. , Dorpat,  1868),  and  Kratter  ( Vir- 

chowslahrh.,  1882).  Although  Professor  Wormley  (Micro-Chemistry 

ft  rfr  !!iat  tbe  teStS  relied  UP°n  Bouchardat  are  not  decisive’ 

A !s  probabie  that  the  conclusions  reached  in  the  elaborate  research  of 

W.  Ehasson  are  correct  ( Inaug.  Dissert,  Konigsberg,  1882)  They  are 

urme,  but  that  after  small  doses  it  cannot  be  found,  although  a sub 
stance  1S  present  giving  some  of  the  reactions  of  morphfne  frfm 

Woo?!,  7 0TatiVe-  The  the»V  morphine  is  burnt  up’inX 
ill  ?:e  BL  7bat6d  tyth086Wh°  to  find  if  in  the 

Donath  IM  W86  „ P'  413 : a,s0 

a i , ? 1188,6,  P-  528)  and  there  is  reason  for  believiim  that  it 

amount '17  " ‘°  S°me  .“*«*  d“troy8d  in  the  liter The 

morphine  • but  ^MruirT tl0“  “d  t0  be  60m6times  increased  by 

a fun  1;  To^TJ  Z?T!sr  Eetention’ Which 

sensibility  of  the  Madder  t„  P“  T"  “'e  bluntin6  of  the 
found  tw  ® bladder.  In  a series  of  examinations  S.  Fubini 

increase  ‘the  etTrefe^oftret  ™rCOtine • and  thebai“  each 

action  seemed  to  vnrv  r r h , r?  j!'ian ' Up°n  the  lower  animals  their 
p.  219)  It  is  stato./th  T-  7 f°ff'nann  und  Schwalbe  Jahresber.,  1883, 
the  urine  not  nl/fhan"  ^ ™rphinc  occurs  in 

aoM.  \ZTim™  days  after the  cossati»''  °f  t"a  babit 

Peristaltic  movement,  according  to  the  experiments  of  Professor 


1G_j_  general  remedies. 

Nothnao-el  (Archiv  f.  Path.  Anat.,  lxxxix.  2),  confirmed  by  J.  Ott 
(N  Y.  Med.Journ .,  1883),  are  diminished  by  small  doses  of  morphine, 
but  increased  by  toxic  doses.  The  first  effect  is  evidently  due  to  stimu- 
lation of  the  inhibitory  nervous  apparatus,  and  the  second  to  paralysis 
of  the  same:  it  is  probable  that  it  is  the  centre  that  is  affected.  _ 1 

experiment  which  Professor  Nothnagel  brings  forward  as  evincing 

nerinheral  action  is  certainly  not  pertinent.  . 

1 TJnon  the  digestive  tract  opium  exerts  a very  marked  influe  , 
checking  secretion  and  causing  constipation,  acting  m these  icspcc  s 
efficiently  than  does  morphine* 

TH*“LS.-The  chief  indication,  for  the  use  of  opium  are 

established  by  clinical  experience,  and  undemable,  are  not  p 
^ PTo' Main.  As  an  analgesic,  opium  is  without  a rival  in  the 

ma^ri^Wi--— ' ^ 

ansrng  fiom  a y anffisthetics  whenever  the  pain  has  any 

permanency  gainful  S?u»  it  is  especially  useful  as  it  seems  ver 

frequently  to  quiet  the  motor  as  -ell - .the « "sllse,  and 
2 To  produce  sleep.  Sleeplessness  occun  g ,,  be  re. 

not  dependent  Is7the  drug  freely  in 

whelm  the  nerve-centres  by  of  opium,  not  so  much 

great  caution  must  be  used  1 1 , . js  pabte  to  cause, 

on  account  of  the  disturbance  o lg®*  10“  cbt0ral  is  perhaps  a more 
as  for  fear  of  producing  the  - opium ^halnt.  ‘ . it  may, 

generally  applicable  hypno  ic  anq  chloral  singularly  efti- 

^ rrtrX^Sr-n  coexists  with  sleepless- 

is  most  valuable ; but  when  ic  • of  On  the  other  hand,  in 

°f^r 1 “J -"dtelrt  ^ich  so  frequently  attends 


live  movement,  in  .Ho  part.  With-. £■*-*.  nutrition  «* 

went  affect,  the  nutrition  of  the  erc.tol  P“‘-  ™ pMh.togUU  have  ,t«d.od 

nrogre  far  enough  to  b,  rceognitablo  b,  th.  « — * ^ r0,«0„,„g  bj  ffiff.ren.  »■« 

condition  of  the  ,Piu»l  oorrl  and  other  » bromide  of  pot-mum,  and 

ag.nl,,  and  h.Uovo  that  o.on  “f"  ““  , ionic  nervo-.oll,  ar.  to  ho  mad.  «t, 

similar  .ub.tancc,  di.tiuet  *««»»  »•  6"S  on  lb,  .object  cou.ult  -•  ' • 

other,  hav.  failed  to  detect  th«.  K.  Krej.-ig  Ar**  • 

Tschisch  ( V.VcAoio’.  Ar IMS.  Bd.  o.  l«l. 

Bd.  oil.  287). 
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the  drug  should  be  used  freely.  In  many  cases  of  disease,  opium  is 
serviceable  by  sustaining  the  system  against  an  irritation  for  the  time 
being  irremediable,  by  blunting  the  sensibilities.  In  this  way  it  is  use- 
ful in  the  advanced  stages  of  smallpox,  and  in  various  surgical  affections, 
in  which  it  also  does  good  by  allaying  pain.  In  various  local  irritations 
opium  is  continually  employed,  as  in  colic  caused  by  undigested  food, 
and  in  bronchitis  to  quiet  cough. 

By  allaying  irritation  and  pain,  opium  affords  relief  in  most  cases 
of  inflammation ; but  in  certain  varieties  of  the  affection  it  seems  to  do 
much  more  than  this,  exerting,  in  some  way  at  present  difficult  to  ex- 
plain, a life-saving  influence.  In  peritonitis , after  due  depletion,  or  in 
cases  not  requiring  depletion,  it  should  always  be  exhibited  in  large 
doses  at  regular  intervals,  in  such  a way  as  to  keep  the  patient  in  a 
state  of  decided  narcotism. 

In  severe  acute  vomiting , opium  is  one  of  the  most  reliable  remedies. 
It  is  best  used  in  the  form  of  suppositories.  Although,  by  checking 
secretion  and  peristalsis,  opium  usually  causes  constipation,  yet  when 
obstruction  of  the  bowels  is  produced  by  spasm  due  to  an  irritation  or 

inflammation  by  relieving  the  latter  the  drug  will  sometimes  act  as  a 
most  efficient  laxative. 

4 To  check  excessive  secretion.  For  this  purpose  opium  is  Tory  largely 
employed  m diarrhoeas,  and  is  very  efficient  either  alone  or  in  combi 
nation  with  various  remedies.  In  enteritis  and  in  dysentery,  although 

ant  ohln  T” “tly.used,than  in  diarrhoea,  it  is  of  service  rather  as  an 
analgesic  than  by  checking  secretion.  In  diabetes 
vmptdus,  the  combination  of  it  and  gallic  acid  is,  I think  the  most 
generally  successful  remedy.  ’ 

easel11  oZ  ZcZT  ZZ  °PiUm  i9  °f  Sreat  ™lue  in  many 
stTcted  diet  I S and,  in  conjunction  with  re 

hkZfoth r Zt'ZZltt? Z-  Cm'e'.  °f  — > however, 
suZ  L it’  the  quantlty  °f  the  ™ *•*»•  diminishing  the 

— ' 5s  xsxzzr? 

and  rendering  more  comfortable  7't  "■  tho  PurPose  of  protracting 
powers  are  failing  snd  l c hfe.“  tho  “«<“*.  When  the  bodily 
time  occurring  it  is  often  r,  '^n  “nctlonal  disorders  are  from  time  to 

which,  if  allowed  to  obtain  h"  f ° c lecls’  tj7  the  use  of  opium,  attacks 
life.  Further  L 1 headway,  would  extinguish  the  flickering 

1 urther,  ,n  many  cases  of  feeble,  very  old  and  suffering  poop® 
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the  habitual  use  of  opium  under  careful  restriction  by  the  physician  is 
not  only  justifiable,  but  necessary  if  life  is  to  be  maintained  as  long  a, 
possible  In  such  persons  the  danger  of  forming  an  opium  habit  which 
ahull  rlo  iniurv  is  & minimum* * 

' G i„  sudorific.  Dr.  A.  Loomis  (If.  Y.  Mod.  Becord  1873)  praises 
very  highly  the  use  of  hypodermic  injections  of  morphine  in  acute 
urcemia  He  states  that  the  drug  must  be  given  m sufficient  quantity 
to  control  the  convulsions,  which  it  does  most  happily  at  the  smne 
time  producing  profuse  diuresis.  Dr.  Morrison  Fiset  (If.  Y Med. 
Record  July  1874)  and  Dr.  Dain  (American  Med.  Journ.,  July,  1874) 
foXt  thfs’.  In  some  instances  the  remedy  has  seemed  to  act  very 
happily  but  in  one  or  two  eases  at  the  Philadelphia  Hospital  its  eihi- 

SXas  shortly  followed  by  death  and  I “ 

dano-erous  one.  My  own  belief  is  that  whenever  the  kidneys  are  sen 
tslv  diseased  the  physician  should  be  exceedingly  careful  in  the  admin- 
totion  of  opiates,  because  the  chief  channel  through  which  these  are 
eliminated  is  choked  up.  In  the  form  of  Dover  s powder  opi^mvey 

tta  Toxicology  —Sufficient  has  already  been  said  concerning  the  course 
in  a measure  replace,  the  usual  phenomena  and  . n c Jj 

STst^" 

sible-t  In  some  cases  of  c0“«e6tl™  ^ witb  tbo’se  80metimes  seen  in 

t:= — 5— — - 

^^ItratXtXe— „t  of  poisoning  hy 

to  evacuate  the  stomach;  second^  to  maintain  ^ ^ be  U 

keep  up  the  circulation  when  ^ “0  stomach-pump  or  tube 

in  two  different  ways  : by  an  emetic,  an  y grcat  difficulty 

used  as  a siphon.  Thcie  is  o en  0btunding  of  the  sensibility 

in  getting  an  emetic  to  act,  owing  to  the  obtumin  & __ 

u foctu8  When  morphine  is  given  to  the  mother, 

* For  disoussion  of  effect  on  nurs  ing 

boo  Amer.  Journ.  Obst.,  1877.  Wilks,  Med.  Timet  and  Gaz.,  1SG3. 

t See  Philadelphia  Med.  Timet,  m.  593 , also  Dr. 
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of  the  nervous  system  by  the  drug.  For  this  and  other  reasons,  so 
palpable  as  not  to  need  mentioning,  a prompt  stimulant  emetic  should 
bo  used.  Antimony,  on  account  of  its  depressing  influence,  should  al- 
ways be  avoided.  Mustard  flour  is  almost  always  to  bo  had  at  once, 
and  is  very  efficient.  A heaped  tablespoonful  stirred  up  in  a tumbler- 
ful of  warm  water  should  be  exhibited  as  soon  as  possible,  and,  if  it 
fails  to  act  in  fifteen  minutes,  should  be  repeated ; then  a powder  of 
thirty  grains  each  of  sulphate  of  zinc  and  ipecacuanha  may  be  given, 
to  be  repeated  once  or  twice,  at  intervals  of  fifteen  or  twenty  minutes. 
Large  draughts  of  warm  water  should  be  administered  in  the  inter- 
vals, and  also  between  the  acts  of  vomiting,  so  as  thoroughly  to  wash 
out  the  stomach.  The  stomach-pump*  is  of  no  value  when  the  solid 
diug  has  been  ingested,  but,  if  at  hand,  is  preferable  to  emetics  when  a 
fluid  preparation  has  been  taken,  because  of  the  promptness  of  its 
results. 

To  maintain  respiration  is  the  ultimate  object  of  all  the  measures 
which  are  commonly  undertaken  for  the  purpose  of  arousing  the  system 
m opium-poisoning.  Unconsciousness  in  itself  is  of  no  moment,  but  as 
it  deepens  the  sensibility  of  the  respiratory  centres  grows  less,  and  con- 
sequently the  involuntary  breathing  is  less  rapidly  or  less  perfectly  per- 
formed. More  than  this,  when  at  all  awake,  a patient  suffering  from 
opium-poisoning  can  be  made  to  supplement  the  almost  suspended  auto- 
matic breathing  by  voluntary  respiration ; and  every  effort  to  induce  him 
o o this  should  be  used.  It  is  often  surprising  how  an  apparently  un- 
conscious man  can  be  made  to  breathe  by  a command  shouted  in  his  ear 

,°  , eep  a pat!ent  awake>  diking,  flagellations  with  small,  fine  twigs 
shaking,  shouting,  and  various  other  methods  which  may  suggest  them! 

cLuv  tb  °U  d ,PraCtlSed'  Care  8hould  alwaFs  be  exercised  not  to 
ca  ry  these  useful  measures  unnecessarily  far,  and  perhaps  add  physi- 
cal exhaustion  to  the  natural  prostration  of  the  third  stage.  I defire 
also  to  call  especial  attention  to  strong  faradic  currents  as  a means  of 

bruises'  ^ ^ theref°re  °f  rousinS  the  P^ent,  without  leaving  the 
pZSed  8°rene8S  WWch  °ften  r68ult  fr0m  ^ -vere  flagellations 

in  d°UChe  afford8  an  excellent  method  of  rousing  the  patient 

plesttethVdT/  tlmr  °|‘.e8pecia11^  Simulating  respiration.  The  sim- 

patienTstrimied  lot  t0  8UpP°rfc  the  head  and  ^uldem  of  a 

1 1 I to  the  waist  over  a common  wash-tub,  and  to  dash  the 


exte7°r ,td,by  any  °n°- rt  °onsists  * an 

ia  paased  into  the  atomach  The  o\t  "l  ""  l ,ongtl1’  of  ProPer  calibre,  which 

the  atomach  is  fu„;  then  witLutTheT.lT  C,°:atCd’  'Vat°r  ia  poured  into  it  until 

dropped,  when,  of  ’course,’  the  flow  of  wa^is^™^  K ^ ^ ^ ^ ** 

ported  : Veratrdm  Vnmt  he"  b°  antaSonistio  to  opium  and  cases  of  recovery  ro- 

18 TUl  LaT  and  Cli™>  Hi.  458;  Xouf.  Me/and 
’ xxxvn.  601 , Acomte,  iVei0  York  Med.  Record,  1880,  viii. 
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water  over  the  chest  and  head.  The  effect  is  much  greater  if  ice-cold 
water  and  water  a little  hotter  than  the  hand  will  bear  (115°  F.)  be 
used  in  quick  succession.  In  the  way  of  drugs,  there  are  only  three 
substances  worthy  of  mention.  Very  strong  infusions  of  coffee  or  of 
green  tea  have  been  long  used  in  opium-poisoning,  and  recent  scientific 
studies  ( Brit.  Med.  Journ.,  1874,  ii.  698,  699)  have  shown  that  in  animals 
doses  of  morphine  otherwise  lethal  may  be  successfully  combated  by 
theine  or  caffeine ; atropine,  as  a respiratory  stimulant,  is  of  the  greatest 
value  in  opium-poisoning  when  there  is  evident  failure  of  respiration 
(for  discussion  of  its  use,  see  the  article  on  Atropine)  ; and  alcohol  is  to 
be  employed  in  the  stage  of  depression  to  sustain  the  arterial  system^ 

If  the  bodily  temperature  falls,  it  must  be  maintained  by  the  free  use  of 
external  heat.  It  is  interesting  here  to  note  that  Drs.  Lauder  Brunton 
and  Cash  found  that  the  fall  which  occurs  both  in  the  bird  and  in  the 
mammal  is  not  prevented  by  placing  the  animal  in  a temperature  just 

below  that  of  the  body.  _ , 

Whenever  life  is  in  evident  danger  from  the  insufficiency  of  natural 

respiration,  the  use  of  artificial  respiration  should  not  be  postponed,  but 
should  be  practised  to  supplement  nature,  and  should  be  maintained 
BO  long  as  there  is  any  hope.  Life  has  undoubtedly  been  saved  m this 
way.  A ease  is  reported  (N.  Y.  Med.  Journ.,  June,  1880)  in  which  a 
baby  who  had  taken  one-third  grain  of  morphine  was  rescued  by  arti- 
ficial respiration  kept  up,  off  and  on,  for  twenty-four-  hours.  In  some 
cases  excess  of  bronchial  mucus  seems  to  be  of  serious  import.  V 
such  circumstances  good  might  be  achieved  by  placing  the  patient  in 
an  inverted  position  (Brit.  Med.  Journ.,  1871, 11.  374). 

Opium-poisoning  usually  has  no  sequel® ; but  a case  m which  amau- 
rosis las  produced  is  reported  in  Schmidts  JahMcher  Bdrelvn.  p.74, 
and  glycosuria  is  said  to  have  followed  the  poisoning  (La  France  Med., 

188»  regard  to  the  amount  of  opium  which  will  cause  death,  the 
smallest  fatal  dose  on  record  is  one-sixth  of  a _ gram  of  i morphme  m 
the  adult  (Dr.  Buskirk,  Washmgton  Post  Jam  30,  18,8).  According 
to  Dr  A Calkins  (Quart.  Journ.  Psycholog.  Med.,  1868,  n .Ji,  tom 
Ito+tf  crude  opium  placed  in  the  ear  have  caused  death ; also  four 
grains  by  the  mouL  in  more  than  one  case.  According  to  the  author- 

minim  of  laudanum  (E.  Smith,  Lancet,  1854),  and  in  one  uged_mne 


7 r.  rnnortl  in  which  death  has  been  produced  in  the  adult  hy 

* A number  of  cases  are  now  on  record  morphine.  Consult  Mcd.-Chir. 

the  hypodermic  use  of  from  one-sixth  to  “ne*h" ’ * , ,/(,  inl.  Prolog.  Med.,  1868, 

Trans.,  vol.  i.}  Chicago  Med.  Examiner,  May,  1878,  Quart.  9 

ii-  739.  . Assuredly  there  is  a mistake  in  this  case. 

| Taken  from  Journal  dc  Chimie,  1831.  Assuredly  vu 
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months,  a few  drops  of  paregoric  (Wood,  Bost.  Med.  Burg.  Journ.,  1858), 
have  proved  fatal.  Death  of  an  adult  female  has  been  attributed,  with 
doubtful  accuracy,  to  thirty  grains  of  Dover’s  powder,  given  in  divided 
doses  ( Chicago  Med.  Journ.  and  Exam,.,  July,  1882),  and  still  more 
hypothetically  to  a quarter  of  a grain  of  morphine  ( Boston  Med.  Burg. 
Journ.,  Jan.  3,  1885).  Recovery  is  asserted  to  have  occurred  after  the 
ingestion  of  eighteen  grains  of  morphine  without  vomiting  (Dr.  Win. 
C.  Chaffee,  Med.  Burg.  Rep.,  1882,  xlvii.  697). 

.For  full  details  as  to  the  results  of  the  habitual  use  of  opium  or  its 
alkaloid,  the  reader  is  referred  to  the  treatise  of  Dr.  Albrecht  Erlen- 
meyer  {Die  Morphiumsucht).  ISTo  confidence  can  be  placed  in  the  state- 
ments of  the  opium-eater,  and  it  is  essential  for  cure  that  such  person 
be  in  a hospital  or  be  confined  to  an  apartment  under  the  care  of  an 
absolutely  reliable  nurse,  so  that  the  orders  of  the  physician  can  be 
strictly  enforced.  The  basis  of  the  treatment  must  consist  in  the 
withdiawal  of  the  narcotic,  and  there  are  three  distinct  ways  in  which 
this  can  be  effected.  First,  the  opium  may  be  suddenly  taken  away ; 
secondly,  it  may  be  taken  away  rapidly,  but  not  suddenly ; thirdly,  it 
may  be  withdrawn  very  gradually.  The  first  of  these  methods  is  un- 
doubtedly in  most  cases  efficient,  but  is  often  attended  with  grave 
danger  of  collapse,  and  has  no  distinct  advantages  over  the  plan  of 
rapid  withdrawal.  The  time  required  for  the  very  gradual  withdrawal 
o the  remedy  is  too  great  for  practical  purposes,  and  the  sufferino-s  of 
the  patient  are  too  long  drawn  out.  Unless  the  daily  dose  has-been 
extraordinary  or  the  patient  is  in  a very  feeble  condition,  it  is  entirely 
safe  to  withdraw  the  narcotic  entirely  in  from  seven  to  twelve  days. 
An  excellent  plan  is  to  direct  that  a solution  of  morphine  or  opium  be 
prepared,  and  whenever  a dose  is  taken  out  an  equivalent  amount  of 
water  be  added.  The  chief  symptoms  that  follow  the  rapid  withdrawal 
are  excessive  malaise,  insomnia,  complete  loss  of  appetite,  vomiting 

these  s06"1’  T feebleness'  1 liave  ne™r  yet  seen  a case  in  which 

afetv Ttt°mVT  Z1 T°ntr0Uable  M rea11^  t0  cause  a^m  for  the 
, Yn  f th  patienfc-  Much  ma7  be  done  by  proper  feeding.  The  food 

artic  es  °°T  °f  h'ghly  nutritious>  Simulating,  and  easily-digested 

T 72  z 8ever:  “ould  be  u*uid’  ^ LX 

may  bTafforded  h ^ alC°ho1  ^ be  used>  aad  much  relief 

ay  be  afforded  by  massage,  and  often  by  simple  rubbing  of  the  patient 

Sri: “ “i°n  and  of  ‘*.0 i jz t^z 

the  attention  X ! T“  Uw  eirculati»“.  but  also  by  distracting 
lato  as  a sti m ,T  Th»  “f  the  alkaloid 

very  yood  rea„lu  f T MMmmonded-  I have  soon  apparently 
tract  “of  coca  but  T°d  ffr“m‘e™al  administration  of  the  fluid  edi- 
tions of  cocaine  is  jnstitabll  a"ti,  d'"  T °f  llypodcrmic  ‘"Joe- 
habit  is  too  great  i V danger  of  8ettlnS  up  the  cocaine 

be  administofed  freely  ^Td!  ? nTi‘ation  exists,  bismuth  may 
y-  The  diarrhoea  is  usually  controllablo  by  mild 
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astringents,  especially  if  combined  with  sulphuric  acid  If  the  bodily 

temperature  falls  at  all,  it  must  be  maintained  by  external  warmth.  The 
bromide  of  potassium,  valerianate  of  ammonium,  Hoffman  s anodyne, 
and  other  similar  feeble  nerve-sedatives  may  be  employed  and  give 
some  comfort.  Moral  support  and  stimulation  are  essential,  and  any 
device  which  aids  in  passing  the  time  of  suffering  is  most  beneficial 
Administration.— When  it  is  desired  to  produce  very  decided 
narcotism  by  the  use  of  repeated  doses  of  opium,  the  drug  should 
always  be  given  in  liquid  form , since  opium  pills  sometimes  become 
very  hard  and  undergo  solution  so  slowly  that  they  may  accumulate 
in  the  alimentary  canal.  On  the  other  hand,  in  diarrhoeas,  or  in ^sick- 
ness of  the  stomach,  old  opium  pills  are  thought  by  some  to  act  better 

than  do  more  soluble  forms  of  the  diug. 

Many  persons  cannot  take  opium  on  account  of  the  very  great 

secondary  nausea  and  depression  which  it  produces.  It  has  been  sup- 
posed that  these  disagreeable  after-effects  are  due  to  the  narcotine  m 
opium ; but  this  can  hardly  be,  seeing  that  they  often  follow  the  use  of 
the  pure  alkaloid,  morphine.  The  deodorized  tincture  of  opmm .agrees 
with  some  individuals  better  than  any  other  preparation  of  the  di  , 
Tnd  as  first  pointed  out  by  Dr.  Da  Costa,  by  giving  a drachm  of  the 
bromide  of  potassium  with  twenty-five  drops  of  it,  the  after-effects  o 
tie  narcotic ‘are  often  entirely  avoided.  In  many  neuralgic  women  the 
knowledge  of  this  fact  is  an  inestimable  boon ; in  others  the  unpleasant 
svmntoms  are  not  averted  by  the  bromide. 

7 Children  always  bear  opium  very  badly,  and  to  them  on  y 
weaker  %uid  preparations  should  be  given.  Dover's  powder  shou  d 
especially  be  avoided.  It  is  probable  that  in  its  manufacture  on 
large  scale  the  ingredients  are  sometimes  not  tkoroug  y mi 
Lift  I have  seen  cases  in  which  the  symptoms  caused  by  it  were  see - 
i„t?y  so  out  of  proportion  to  the  dose  as  to  suggest  that  more  than  the 

other  irritations  of  Ihe  urino-genital  organs  great  advan^  mo«en 

db0  n"rXtl6t^  - tT^or  — tfLdanumV  = 

^ be  used  in  «£  cases.  The  latter  should  be  made  by  add- 
ing  the  narcotic  to  a taMesp»»nful  of  stm-ch-wt i ei^  ^ for  # 

The  dose  of  opium  for  an  adult  is  no  PWmaco- 

child  a year  old, 

pema  directs  that  ’ d that  dried  powdered  opium 

Lin  from  twelve  to  sixteen  per  cent,  of 'the* ^ “o.d.^ 

The  solid  officinal  preparations  of  I ^ ^ ncti0„  of 

:t:oL°«oCnmoneIo>’twPo  grains;  pills  of  opium  («- 
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Opii,  U.S.),  containing  one  grain  each;  watery  extract  (Ext r actum 
Opii,  U.S.),  twice  the  strength  of  opium. 

Paregoric  ( Tinctura  Opii  Camphorata,  U.S.)  has  in  every  tluidounce 
two  grains  of  opium,  besides  benzoic  acid,  oil  of  anise,  and  camphor, 
and,  in  consequence  of  the  last  ingredient,  is  more  constipating  than 
the  other  preparations  of  opium,  and  hence  is  preferred  in  diarrhoea- 
mixtures.  It  is  also  much  used  in  cough-mixtures.  Dose,  f3i  to  fgi. 
The  other  liquid  preparations  all  now  represent  ten  per  cent,  of  pow- 
dered opium  by  weight,  and  may  be  given  in  doses  of  ten  to  fifteen 
minims.  The  deodorized  tincture  ( Tinctura  Opii  JDeodorata,  U.S.)  con- 
tains no  narcotina,  and  none  of  the  odorous  principle  of  opium.  It 
therefore  is  less  apt  to  cause  nausea  than  are  the  other  preparations. 

Its  drop  almost  equals  the  minim  in  size.  The  other  preparations  are 

Tinctura  Opii , U.S.,  or  Laudanum  (one  hundred  drops  to  the  fluidrachm) ; 
Tinctura  Opii  Acetata,  U.S.,  or  Acetated  Tincture  (formerly  gr.  xlviii  to 
fo')  j Vinum  Opii , U.S.,  or  Sydenham's  Laudanum  (formerly  3i  to  fji)  ; 
Acetum  Opii , U.S.,  or  Black  Drop  (formerly  gr.  lxxv  to  f 3i). 


MORPHINA. 


U.S. 


This  alkaloid  occurs  in  minute,  colorless,  shining  crystals,  according 
to  Guy  melting  at  330°  P.  and  subliming  at  340°  P. ; insoluble  in  cold 
and  nearly  so  in  boiling  water ; only  slightly  soluble  in  cold  alcohol 
and  ether ; freely  soluble  in  boiling  alcohol  and  in  the  fixed  and  vola- 
tile oils. 

The  following  are  some  of  the  most  sensitive  and  characteristic 
tests.  In  a solution  of  the  alkaloid  in  concentrated  sulphuric  acid, 
which  has  been  allowed  to  stand  from  ten  to  twelve  hours,  or  has  been 
heated  for  half  an  hour  to  100°  C.  or  momentarily  to  150°  O.  and 
allowed  to  cool,  the  faint-reddish  violet  changes  at  the  point  of  con- 
tact to  a deep-blue  violet  upon  the  addition  of  dilute  nitric  acid  or  of 
a crystal  of  saltpetre.  Morphine  with  concentrated  sulphuric  acid 
makes  a colorless  solution,  which  on  strong  heating  becomes  red,  violet 
dirty  green  With  concentrated  nitric  acid  it  makes  a red  color,  and 
finally  a yellowish  solution.  With  the  neutral  chloride  of  iron  mor- 

^ color>  Perceptible  only  when  the  test  contains  one 
pait  of  the  alkaloid  m six  hundred.  Less  characteristic,  but  much 

one  tenTr  ’ 1°  10dme  ^ With  which’  wording  to  Husemann, 
e-ten-thousandth  part  of  morphine  can  bo  recognized.  Iodic  acid, 

o be  addnd  f ?>  miXtUr6  °f  i0dat°  °f  P°ta8sium  and  ^P^ic  acid,  is 

will  be  set  fr  rP6?ed  8°1Uti0n-  If  m°rPhine  be  Pre8ent-  iodine 
1 bo  set  fiee,  and  can  be  recognized  by  the  starch  test. 

Svirocht^T  Aatat> • Sulfhate  Worphin*  Sulphas ).  and 

K ZfT  °f  XyirocLJs)  are 

first  is  a white  powder ; the  last  two  occur  snow- 

* I'»r  spectrum  of  morphioo,  ,e.  ,V„,  York  iUdieul  J, IS71. 
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white  in  feathery  crystals.  They  are  all  soluble  in  water,  and  are  of  a 

bittTE^™mcs.-The  salts  of  morphine  differ  in  their  therapeutic 
value  from  opium  chiefly  in  that  they  act  with  less  power  as 
and  in  checkins  secretion  in  the  bowels,  and  consequently  ate  less  con 
stottaT  The  smallness  of  their  dose  and  their  perfect  solubility  fit 
them  for  hypodermic  use.  Almost  the  only  purpose  for  which  they  arc 
used  in  this  way  is  to  relieve  pain.  The  advantages  of  the  method  are 
the  quickness  of  the  results  and  the  increased  power  of  relieving  suffer- 
ing which  the  remedy  seems  to^equire.  ^^^JX/imetimes 
they 'cause6  ^““unpleasant  symptoms.  I have  seen  very  alarming 

?osfofba6p^ 

quarter  o a giam.  1870_o.r  ^ to  fgi)  is  one  to  three  drachms. 

contains^  ^ 

ZpT  Morphines,  IT.S.)  contain  each 

half  a grain  of  morphine. 

NARCEINA. 

1832.  It  crystam  h bio  prismB)  or  in  hunched  masses  of 

tions  m long,  white,  four-sid  , 1 bitterish,  hut  later 

f0lmd  one  of 'unknown 

mCfacturo  in  2100  parts,  of  f <£ 
saturated  solution  in  boiling  water  on .coc .in  « ^ and  the 

centrated  nitric  acid  disso  ves  wircei^  ^ iodine  makes  with  it 

solution  on  being  heated  S1™®  ^ colorl<!8S  B0lution  in  boiling  water, 

a bluish-blaclc  mass,  w i oentratod  sulphuric  acid  narceine 

rc  a'brown  Xtd'  ^ makes  a clear  yellow  solution  (Huse- 

“7L— in 

minutes,  a semi- 

injected  into  a frog,  produce  i f n0  resistance  or 

" - position.  The 
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respiration  and  circulation  are  not  disturbed.  The  frog  can  be  aroused 
by  strong  irritation,  and  when  awake  seems  perfectly  conscious.  In 
three  to  six  hours  he  comes  out  of  his  lethargic  condition  apparently 
unaffected.  Albers  ( Virchcrw’s  Archiv,  vol.  xxvi.)  found  that  one  grain 
produces  in  the  frog  sleep,  reflex  and  spontaneous  convulsions,  and, 
after  seventy-four  hours,  death.  According  to  Ott,  the  convulsions  are 
chiefly  spinal,  the  muscles  also  being  affected.  Dr.  S.  Weir  Mitchell 
(. Amer . Journ.  Med.  Sci.,  Jan.  1870)  found  nine  grains  of  the  alkaloid  to 
have  very  little  effect  upon  pigeons,  causing  only  abnormal  quietness.  In 
Baxt’s  experiments  upon  rabbits  and  guinea-pigs,  fifteen  centigrammes 
(2.3  gr.)  had  no  perceptible  influence ; and  on  dogs  Dr.  S.  Kersch 
( Schmidt's  Jahrbucher,  Bd.  cxli.  p.  15),  and  also  Dr.  Harley  ( The  Old 
Vegetable  Neurotics,  p.  143),  found  moderate  doses  (26  ctgr.,  Kersch) 
equally  inert.  In  a mouse  (Harley)  one-half  grain  caused  tranquil 
sleep,  with,  after  a time,  tremors,  from  which  the  animal  recovered,  to 
be  taken  suddenly,  some  hours  later,  with  fatal  convulsions.  At  the 


post-mortem  the  tubules  of  the  kidneys  were  found  completely  choked 
up  with  the  alkaloid,  which  had  crystallized  in  them  and  produced  a 
mechanical  suppression  of  urine,  to  which  death  was  probably  due. 
Schroff  (quoted  by  Babuteau),  Fronmuller  ( Schmidt’s  Jahrbucher,  Bd. 
cxli.  p.  15),  Harley,  Mitchell,  and  Da  Costa  ( Pennsylvania  Hospital  Re- 
ports, 1868),  have  found  narceine  to  act  very  feebly  upon  man.  Harley 
gave  one  giain  hypodermically,  Da  Costa  two  and  one-half  grains  by 
the  mouth,  and  Mitchell  took  five  grains  himself,  with  the  result  of 
only  causing  some  headache ; and  Fronmuller  has  exhibited  as  much 


as  twenty  grains  with  equally  negative  results. 

These  investigations  are  in  close  concord,  and  seemingly  conclusive  ; 
and  the  study  of  Dr.  Da  Costa  upon  man  was  very  full  and  exhaustive. 
They  are  opposed  by  a number  of  seemingly  equally  conclusive  investi- 
gations made  by  various  French  and  German  observers.  Much  of  the 
interest  that  has  been  manifested  in  the  alkaloid  arose  from  the  asser- 
tion of  Claude  Bernard  in  1864  {Archives  Generates,  6e  ser.,  t.  iv.  p. 
4o9)  that  it  is  the  most  pleasant  and  certain  hypnotic  of  any  of  the 
opium  alkaloids.  He  experimented  upon  dogs,  guinea-pigs,  rats,  pigeons, 
sparrows,  and  frogs,  and  in  all  of  them  there  was  produced  deep  sleep 
c oscly  resembling  natural  sleep,  with  benumbed  but  not  destroyed  scn- 
8i  1 1 y.  The  irritability  of  the  morphine-sleep  was  wanting,  and  no 
secom  aiy  c cpression  followed.  Seven  to  eight  centigrammes  (0.8  to  1.2 
gr.)  was  sufficient  to  throw  a dog  into  the  profoundest  slumber.  As 

, 0mtG  (IIusemann>  Me  Pflanzenstoffe,  p.  176)  had 
' a ‘ Srm-  (1-^3  gr.)  of  narceine  thrown  into  the  jugular 

hTp n fi  f °f  ruld  produce  deeP  sleeP»  and  very  recently  Babuteau 
has  confirmed  the  results  of  Bernard.  Further,  Behier  {Bull.  Therap., 

O l « , EulenWS  (Schmidt's  Jahrbucher,  Aug.  and 

assert T+r  Lr  (J0Urn-  de  Pharm ■ et  de  Chim.,  4e  ser.,  t.  hi.')  also 
■seit  as  the  result  of  experience  that  narceine,  in  doses  of  one-half 
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grain  to  a grain,  produces  in  man  pleasant,  persistent  sleep.  Rabuteau 
(loc.  cit .)  also  agrees  with  this,  except  in  placing  the  dose  somewhat 
higher  — viz.,  at  from  ten  to  twenty  centigrammes  (1.53  to  3.0G  gr.). 
Oetinger  (Das  Narctin,  Diss.  Inaug,  Tubingen,  1866)  also  asserts  that 
decidedly  larger  doses  of  narceine  than  of  morphine  arercquired  to 
obtain  any  action. 

As  seemingly  these  opposing  results  are  all  true,  the  only  possib  e 
explanation  is  that  different  substances  were  used  by  the  different  sets 
of  observers  under  the  one  name.  As  the  greatest  care  was  practise 
by  Harley  and  Mitchell  in  obtaining  the  alkaloid  pure,  and  as  Clan  e 
Bernard  states  expressly  that  the  substance  used  by  him  was  soluble 
in  twenty  parts  of  water,  it  is  probable  that  the  former  observers 
really  had,  and  that  Bernard  did  not  have,  the  narceine  of  Pdleto. 

It  is,  at  any  rate,  a very  plain  deduction  from  the  above  facts  that 
if  it  be  so  difficult — nay,  impossible-to  obtain  in  commerce  a uniform 
reliable  narceine,  it  is  not  proper  to  use  it  as  a medicine. 

CODEIN  A.  U.S. 

Albers  found  that  one  grain  of  the  muriate  of  codeine  would  produce 
in  the  frog,  twenty  minutes  after  its  injection,  tetanic  cramps,  alter- 
nating with  convulsions,  evidently  reflex,  since  the  slightest  touch  would 
call  them  forth.  After  a time  the  convulsive  excitement  grew  less  and 
ta  the  fore  feet  lost  their  sensitiveness  first,  but  finally  a paroxysm 
coul’d  no  longer  be  provoked  by  touching  the  hind  feet  The  pupils  at 
Zs  time  were  widely  dilated.  Death  occurred  by failure- o ^.ra- 
tion, the  heart  continuing  to  beat  a quarter  of  an  ^ after  * ^ 

tinguishment  of  all  other  movements.  In  Voldemar  Baxt  s (Bet chert  s 
Archiv  1869  p.  125)  experiments,  three  centigrammes  (.04o  gr.)  pro 
duced  In  the  frog  deep  sleep,  lasting  three  or  four  hours.  On  awaking 
the  fro  a:  seemed  more  sensitive  than  natural  to  external  irritation.  Six 

centigrammes  produced  sleep  more  quickly,  and  following  the  deep 
sleep“a  stage  of  excessive  sensitiveness,  during 

produced  repeated  erai|^Bje  AiQ^'^observed  phenomena  similar  to 
Husemann,  Die  Ffianzenstoffe,  p.  163)  observed? 

those  detailed  by  Albers,  but  noted  a l’'™1* 0 i*  0in  ™“e 

preceding  th< - — we  stage,  ^at  .01  gramme 

innervation  of  the ^ adducto  increased  rate  of  respiration 

(0.15  gr.)  produced  m the  P ?G0  > re8tle9sness,  inability  to 

and  sleepiness,  disturbance  of  respiration 

stand,  movemen  s - ‘ mu9Cles,  and  finally  convulsions,  mostly 

with  gasping,  cramps  ® followed  by  an  adynamic  condition, 

clonic,  frequently  repcv  ,.  ^ g.  Weir  Mitchell's  experiments 

terminated  by  sudden  dea  • produced  violent 

(Aner.Journ.Med  Sa,  and  one  grain 

terminating  fatally  in  eight  minutes.  Dr. 
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Ott  ( Opium  Alkaloids ) found  that  the  convulsions  in  tho  frog  are  spinal, 
but  that  the  muscles  are  affected. 

According  to  Husemann  ( loc . cit.,  p.  133),  Kunkel,  in  1833,  from  his 
experiments  arrived  at  results  similar  to  the  recent  ones  of  Bernard. 
Tho  latter  observer  found  that  five  centigrammes  (.075  gr.)  produced 
in  dogs  a sleep  similar  to,  but  not  so  profound  as,  that  of  morphine, 
with  less  benumbing  of  sensation,  and  not  followed  by  any  symptoms 
of  depression. 

These  results  have  been  called  in  question  by  Harley,  and  it  seems 
most  probable  that  Claude  Bernard  used  something  more  than  codeine 
in  his  experiments.  Certainly  Harley  found  that  one  to  two  grains  of 
the  alkaloid  produced  in  the  dog  disturbance  of  respiration,  languor, 
and  convulsive  twitchings,  but  no  sleep.  Moreover,  Husemann  states 
that,  after  fatal  doses,  Wachs  observed  similar  symptoms  in  the  dog 
and  in  the  rabbit,  as  follows : falling  of  the  head,  trembling,  spasmodic 
movements  of  the  eyes  and  lips,  rarely  trismus,  movements  in  a circle 
and  backwards,  weakness  of  the  legs,  with  hurried  respiration  and 
prominence  of  the  eyeballs  as  prodromes ; later  in  the  poisoning  there 
were  severe  convulsions,  after  one  or  many  paroxysms  of  which  great 
weakness  developed,  ending  in  death.  Barnay,  in  experiments  upon 
C ogs,  cats,  and  rabbits,  found  that  the  convulsions  were  the  most  promi- 

la  °0ddine ’ PaH8’  1877)<  Falck  afflrms  (.Deutsche 
Alinik,  18*0)  that  there  are  two  forms  of  poisoning  produced  by  codeine 

he  one  tetanic  and  the  other  soporific,— corresponding  apparently  to 
the  different  results  of  various  observers* 

As  a hj  pnotic  m man,  codeine  has  been  used  by  Magendie,  Berthe 

thTsieT  T Kerr:  Eobi4uet’ and  others>  80m«  of  whom  assert  that 
the  sleep  produced  by  it  is  followed  by  nausea  or  other  symptoms  of 

cITdlT,  ; °‘herS  I”7  “ d068  “*  — y to  dL 

cuss  m detail  the  researches  of  the  authorities  quoted,  but  it  may  be 

Blr,  reSUlt8  °f  °”e  tW°  °f  more  in  Sl 

gramme  Til  to  TTT  °f  e^er‘ments  doses  of  0.01  to  0.03 

g amme  (.15  to  .46  gr.)  produced  a feeling  of  contentment  calmed  ner 

rousness,  and  induced  refreshing  sleep,  while  0.!  to  0.2  tlZl  a S3 

grammeTl  53aU^d  ^ SleeP’  .f°UoWed  bF  nau8ea  vomiting;  0.1 
levh  f S1-)  caused  in  children  very  alarming  symptoms  liar 

simply  accelerated  nuke  C . ft  ypn°tlC'  four  S™ins  producing 
by  nausea  and  romitin,.  ’ WhenT  T*  ‘aIld  S°m°  giddiM88>  Mowed 
nolency,”  ho  states  « if.  W drug  18  S‘ven  subcutaneously,  «som- 

tain  individual^ '• % s t 7 ^ occurs  in  cer- 

luals.  H,s  hypodermic  dose  is  one  to  two  grains.  On  tho 

IT.  tot T P0T‘t F“'”k  ■>' 

determine  from  hia  text  whether  this  hn  l !l  fr0m  Merok-  11  » not  possible  to 

hether  tins  had  anything  to  do  with  the  different  results  he  obtained. 


general  remedies. 

other  hand,  Dnorzak  and  Heinrich  found  that  codeine  in  doses  of  0.1 
gramme  caused  gastric  uneasiness  and  pain,  some  salivation,  nausea, 
heat,  and  feeling  of  weight  in  the  head,  some  confusion  of  thought, 
very  marked  reduction  of  the  pulse-rate,  and  very  marked  tremors 
affecting  the  whole  body;  and  Mitchell  took  five  grains  of  the  alkaloid 
without  inducing  other  effects  than  a rise  of  twenty  per  minute  m the 
pulse-rate,  nausea,  slight  giddiness,  and  a sense  of  heaviness  about  the 
head  Dr  A S.  Myrtle  records  {Brit.  Med.  Journ.,  1874,  1.  4<8)  a case 
of  severe  poisoning  by  four  grains  of  codeine  prepared  by  the  Messrs. 
Smith  of  Edinburgh.  There  was  first  vascular  excitement  and  exhil- 
aration, then  depression  with  great  anxiety,  nausea  and  vomiting,  pale 
cool,  clammy  skin,  slight  contraction  of  pupil,  and  sleeplessness,  wit 

shght  ^1“™nev.dent  that  these  various  observers  have  not  had  the 

same  principle.  In  my  own  experience  codeine,  prepared 
Weightman,  has  failed  to  act  in  gram  doses  as  a hypnotic.  Theie  a 
no  reasons  for  believing  that  it  has  any  advantage  over  morphine,  while 
Z uncertainty  is  very  great.  I have  found  it  of  some  value  in  half- 
grain doses  in  quieting  bronchial  irritation. 

The  remaining  active  principles  of  opium  being  objects  of 
logical  rather  than  of  clinical  interest,  I shall  discuss  their  p j 

logical  actions  alone.  „ 7 .,  914.1 

Narcotine. — Although  in  Dr.  Albers’s  experiment  {loc  at,  p.  M4) 

one  -rain  of  narcotine  proved  fatal  to  a frog  without  the  production 
of  convulsions,  yet  the  united  testimony  of  Claude  Bernard  j P| 

1P91  (loc  cit  p.  124),  of  Eabuteau  {loc.  cit.,  p.  266),  of  Mitche 

ZKl Tasw  of  Ott  i«,  cit.)  shows  that  in  the  lower  — 
tMs  attaLd  produces,  when  given  in  sufficiently  large  dose,  active 
spinal  convulsions.  In  small  dose  (one-half  gram)  it  causes  accoidi  >g 
to  Albers  and  to  Baxt,  in  frogs  a semi-comatose  state.  In  larger  os 

Baxt  has  glen  about  two  grains  to  rabbits  and  to  gumea-pigs  without 

Pr°Sil  ~Cuive  to  narcotine  than  are  the  lower  — 
if  indeed  he  be  as  sensitive.  Twenty  and  thirty  grams  of  it  have 
■e  uentt  been  taken  without  effect,  and  doses  of  one  hundred  and 
Sy  gmin.  are  said  to  have  been  exhibited  with  no  greater  result. 

Thdaine,  or  ParomorpMae.-Magendie,  Orfila,  Albers,  Baxt,  Claude 
Bernard"  R W.  Muller  (Das  Theiaia,  Diss.  Inaug,  Marburg,  IMS), 
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Harley,  Fraser,  Mitchell,  Babutoau,  and  other  observers,  all  agree  as 
to  the  very  great  similarity  between  the  action  of  thebaine  and  that  of 
strychnine.  Falck  ( Deutsche  IClinik,  1869)  divided  the  general  symp- 
toms produced  by  the  poison  in  mammals  into  three  stages : the  pro- 
dromal period,  in  which  there  was  restlessness,  combined  with  a desire 
to  creep  into  corners,  urination,  increased  frequency  of  respiration,  and 
some  stiffness  of  the  leg ; the  second  stage,  in  which  there  were  violent 
strychnic  convulsions,  greatly  interfering  with  respiration,  and  some- 
times producing  cyanosis ; and  the  third  period,  in  which  there  was  para- 
lytic muscular  weakness,  with  apparent  death,  ending,  after  a time,  in 
real  death.  The  third  stage  was  usually  momentary,  and  seems  to  me 

!to  have  been  merely  the  dying,  which  occurred  when  the  animal  was 
exhausted  and  cyanosed  by  the  convulsions.  A notable  symptom  of 
thebaine-poisoning  is  the  increase  of  bodily  temperature,  which  Falck 
found  to  amount  to  from  £°  to  3°  C.  On  pigeons  (Falck  and  Ott)  the- 
baine acts  as  upon  mammals,  and  in  frogs  it  produces  the  most  violent 
tetanic  spasms.  The  convulsions  are  undoubtedly  spinal,  as  they  occur 
after  section  of  the  cervical  cord. 


The  only  detailed  study  of  the  physiological  action  of  thebaine  yet 
made  is  that  of  I.  Ott  ( Boston  Med.  and  Surg.  Journ.,  April,  1875),  who 
found  that  the  alkaloid  does  not  directly  affect  the  motor  or  sensory 
nerves  or  the  striated  muscles.  The  same  observer  also  determined 
that  thebaine  exerts  no  influence  on  the  inhibitory  cardiac  nerves 
but  does  increase  the  arterial  pressure  by  stimulating  the  vaso-motm’ 


Papaverine.- A great  deal  of  discrepancy  exists  a 


papaverine,  obviously  deiiendent  upon  vari- 
12 


among  observers  as 
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aliens  in  the  purity  of  the  specimens  which  they  have  used.  Schroff 

amt  Hoffmann  believe  it  to  bo  inert  m man,  since  the  Utter  observe 

took  about  seven  grains  without  any  effect  being  mduoed. 

Albers  and  Claude  Bernard  claim  that  on  animals  t acts  as  a 

convulsant  resembling  thebaine;  while  Baxt  averts  that  w top  * 

produces  profound  sleep,  with  great  slowness  of 'the , h« bea^^ 

1 , , a +v,o+  it  pvpn  acts  as  an  antitetamc  m tne  poison 

without  tetanus,  and  thai n ' even  ac  s mbbitg  a„a  iDea. 

tag  of  oodome  and  moiphine.  ^ ^so  » three  centi- 

pigs  bear  enormous  doses  of  it.  Rabuteau  says 

grammes  produce  violent  convulsions  m the  frog, 

latter  amnia  . ‘ mll8cles  similar  to  that  caused  by  veratnne. 

used,  are  entered  upon. 

Professor^  Falck,  of  Marburg*  (Deutsche  Klinik,  1874, 

finds  that  there  are  three  ^ and  convul- 

* - 

Pcrphy routine,  according  to  Albers,  acts  upon  the >**-«£ 

powerful  of  all  the ' o“-“' “u^mmes  (.030  to  .045  grain)  to 

found  it  m doses  of  tw  condition  followed  in  fifteen  to 

throw  the  frog  into  a semi-comatose  conditio toio^  ^ spam)W3 

twenty  minutes  by  in08^10  ^^ons  a larger  dose,  produced  vim 
one  milligramme  (.015  •)>  ^ mfnuteSj  and  followed  by  a state  of 

lent  tremors,  lasting  ten  twenty  milligrammes  (.15  to  .30  gr.) 

semi-coma.  In  guinea-pigs  ten  to  twenty  a * ^ ^used  violent 

a"d  in  ^8S.  l^efdoses  produced  speedily  fatal  convulsions.  Ac- 
cmTinVto  Schroff,  1.5  grains  are  without  influence  upon  man. 

dilated  pupils,  follov  e ^ followed  by  somnolency ; while  large 

r-Bgggars.  •'  -t 


fatal  done  of  alkaloid*  for  rabbits,  per  kilogramme  (2  lb- 
* The  following  1*  the  minimum  strychnine,  0.0006  gramme;  thebaine,  ■ 
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In  the  more  detailed  investigation  of  Immanuel  Munk  ( Wirkung  des 
Cryptopin,  Inaug.  Diss.,  Berlin,  1873)  it  was  found  that  the  convulsions 
did  not  occur  when  artificial  respiration  was  performed,  and  are,  there- 
fore, probably  not  spinal.  The  death  was  preceded  by  loss  of  reflex  ex- 
citability from  spinal  depression,  and  was  due  to  respiratory  paralysis. 
Enormous  doses  also  killed  the  cardiac  muscle.  A grain  and  a half  in- 
jected beneath  the  skin  by  Harley  caused  in  some  persons  intense 
drowsiness,  in  others  very  slight  symptoms.  According  to  Dr.  Ott. 
it  is  narcotic,  exciting  and  then  depressing  spinal  motor  centres,  para- 
lyzing spinal  sensory  centres,  lessening  functional  activity  of  the  motor 
nerves,  and  lowering  heart-action  by  an  influence  on  its  muscle. 

_ Meconine,  according  to  Albers  (loc.  cit,  p.  248),  produces  in  (0.045 
grm.)  the  frog  mild  tremors,  lessening  of  sensation,  and  finally  death 
On  the  higher  animals  its  poisonous  action  is  not  very  great  Orfila 
mje°ted  0.06  grm.  (0.9  gr.)  into  the  jugular  vein  of  a dog,  without 
e ect.  Hailey  gave  two  grains  hypodermically  to  the  same  animal 
with  no  further  result  than  a little  abnormal  quietness.  According  to 
the  same  observers,  subcutaneous  injections  of  fourteen  grains  have 
no  effect  on  the  horse,  but  one-sixth  of  a grain  produces  very  decided 

, ,1"  mouS0-  On  man,  Dublane  (Pharm.  Crntralblatt, 

1832)  Schroff  ( Median.  Jahrb.,  1S70),  Pronmuller  {KlinhcU  Studied 
Narcot.  Arzne,en),  and  Harley  have  found  meconine,  when  given  by  the 
mouth,  mert  m doses  varying  from  one  to  eighteen  grata,  Arlev 
however  asserts  that  in  doses  of  one  to  two  grains  given  hjuotr’ 

taintlrLrirtwoai1  aS  “ ,eX°elhnt  hylm°tie;  but 

injected  nearly  two  grains  with  entirely  negative  results. 

inveSir/ bvFe7Ty' S,I;hf;0l0fcal  actim  of  this  alkaloid  has  been 
it  mnva  +•  ? ' A'  Fa  Ck  (■London  Medical  Record,  i.  218)  He  finds 

it  moie  actively  poisonous  to  rabbits  than  is  mornhine  In  „ c T 

but  Sbmmering  and  Albers  have  I™ ?flmente  t0  bo  activelJ'  poisonous ; 
doses  (one  or  two  grainsVl' , “ °PP°Sit0  con<=lusion.  Large 

inducing  a stupor-like  ^ 


See  Hyosctamus. 


hyoscine. 


Ohio  ?H^°®al-htdea™  op  chloral,  u.s. 

at  the  Z ^rytZ^Z:01  >^id  which 

J tompei  ature  g.ves  off  pungent  fumes,  and  which  is  manu- 
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factored  by  the  action  of  chlorine  on  alcohol.  United  with  water,  this 

oily  liquid  is  converted  into  a hydrate.  _ _ 

Chloral  Hydrate  ,*  or  Chloral  of  the  U.S.  Pharmacopoeia  is  a vola- 
tile, crystalline  solid,  of  a hot,  burning  taste,  insoluble  m cold  chloro- 
form but  very  soluble  in  water,  ether,  and  alcohol.  It  occurs  generally 
as  transparent,  colorless  tablets,  but  sometimes  m acicular  or  even  in 
rhomboidal  crystals.  The  compound  of  chloral  and  alcohol,— Chloral 
Alcoholate—  which  resembles  closely  the  hydrate,  can  be  distinguished 
tl  onoe  ly  its  insolubility  in  water  and  its  soiubility  in  cold  chloroform. 

If  an  ^alkali  bo  added  to  a solution  of  chloral  hydrate,  it  breaks  up 
into  formic  acid  and  chloroform,  which,  when  water  has  been  the  sol- 
vent, at  once  separates  in  the  form  of  oily  drops. 

Physiological  AcrKW.-When  applied  to  a part,  chloral  note  as  an 
irritant ; and  probably  for  this  reason  it  sometimes,  when  given  by  t 
mouth,  ianses  vomiting,  or  even  purging.  When  it  is  given  to man  or 
other  mammals  in  moderate  doses,  the  most  prominent  result  m the  great 
majority  of  instances  is  a quiet  sleep,  as  closely  alhed  as  piwmblejiona 
uni  sleep  The  subject  can  readily  be  aroused  from  the  lighter  degrees 
of  this  waking  to  full  consciousness,  but  soon  dropping  off  again  when 
Lft  ouir  The  pulse  is  in  this  degree  of  action  not  affected,  or  is  ren- 
dtel  a little  sJweiq  the  pupil  is  contracted,  hut  “formal ‘ 
soon  aB  the  subject  is  awakened;  the  respiration  is  deep,  full, 
regular  When  larger  amounts  are  given,  the  sleep  is  much  deeper, 

£ -s  2 

irregular  if  the  dose  has  been  toxic;  the  temperature  is  reduced  the 

fause  of  death  is  usually  a centric  paraly  * “ * of  tho 

but  in  many  eases  there  appe^to^e  ^simulta-  ^ ^ ^ 

cardiac  action,  and  it  p pone-estion  of  the  meninges 

occur.  At  the  posimone  iunff8  [s  commonly 

"SoV«ht  bDyC  Richardson  (WWJJ.  - 

Sept.  4,  1870)  to  coagulate  less  firmly  " produced  b 

The  most i-ktoldltdid  to  a direct 
moderate  doses  of  c T 1110S+  cases  as  already  stated, 

action  of  the  drug  upon  the  cerebrum.  In  i 

it  is  quiet,  but  sometimes  it  is  restless,  and  in  man 

. Tb.„  „ n.  Cloia, 
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been  wildly  delirious ; although  it  is  somewhat  uncertain  whether  the 
latter  condition  may  not  have  been  due  to  impurities  in  the  dru<?\  It 
seems  to  bo  well  established  that  in  the  milder  degrees  of  this°sleep 
there  is  no  anesthesia.  Demarquay  ( Bulletin  Therap.,  tom.  lxxvii.  p. 
307)  claims  that  hyperesthesia  very  commonly  follows  the  exhibition 
of  small  doses.  Bouchut  {New  York  Med.  Gazette , Dec.  1870),  Dieula- 
foy  and  Krishaber  ( Amer . Journ.  Med.  Sci .,  Jan,  1870),  Giovanni  and 
Ranzoli  {Schmidts  Jahrbucher,  Bd.  cli.),  and  Raj ew. sky  {Ibid.')  confirm 
this,  while  Liebreich  and  Labbee*  deny  it,  and  Ilammarsten,  who  has 
noticed  such  hyperesthesia,  is  inclined  to  think  it  apparent  rather  than 
real.  . 1 myself  have  seen  this  hyperesthesia,  and  there  can  be  no  doubt 
that  it  is  an  occasional,  if  not  a constant,  phenomenon.  Rajewsky  {loc. 
cit.)  states  that  there  is  in  frogs  a corresponding  period  of  over-excita- 
bihty  of  the  reflex  centres,  and  that  in  rabbits  he  has  noticed  a glowino- 
heat  borne  without  much  complaint,  when  pinching  would  produce 
violent  outcries.  In  very  large  doses  chloral  produces  anesthesia;  but 

unless  the  amount  employed  be  so  great  as  to  be  toxic,  this  anesthesia 
is  m most  cases  very  triflin°\ 

Motor  System.— The  paralysis  and  loss  of  reflex  excitability  induced 
by  chloral  are  not  muscular  in  their  origin,  for  Labbee  has  found  that 
after  death  the  muscles  respond  perfectly  to  galvanism.  Both  Labbee 
{lo^cit.)  and  Rajewsky {loc.  cit.)  have  found  that  the  motor  nerves  are 

thp  fW18e  f ,bj  arge  °r  even  fatal  doses  of  chloral,  which  must 
therefore  act  upon  the  spinal  cord  to  produce  the  paralytic  phenomena 

The  expen^te  ^ Rajewsky  have  afforded  positive  confirmation  of  the 
conclusion  arrived  at  by  this  process  of  exclusion;  for  he  found  that  in 

“ ttTmuch  ts  raI-P°i80ning  dh’6Ct 

Before Thi!  f 86Vere  8pa8mS  than  iu  the  ^poisoned  animal 

•»«.  da:f3iready  ri’ 

and  that  at  this  time  stimulation  of  , T re4eX 

a«  mote  snscaptiUe  tan  " th!^  ^ 7 8h°WS  U“t  ** 

that  these  rtherL™  maL  Phe  observer  last  named  states 

schenow’s  centre  in  the  frno^  destrueti°n  of  Set- 

of  it.  g aS  epore’  and  are  therefore  independent 

minteb ere^trStTirthe?  t0  Demarqua7’  wben  chloral  has  been  ad- 
of  all  their  blood  vess  1 ° ^ eZ.ldent  enIargement  and  engorgement 

Binkinv  onhe  bln  J ; ^jcwskyf  states  that  he  has  found 

dost  ot  ho rr  sman  - - *»»  *£ 

— c^d^ug-^On  the  other  side,  Labbee  {loc.  cit,  p.  341)  asserts 

1870,  tome  “ ” pI'SsO  ^ °°nfiaod  to  tho  oar«-  (Archive,  G6n(rales, 

the  experiments,  were Rosentllal.  *nd  the  results,  without 
for  want  of  the  experimental  records  and  thTh  0f  courso  half  of  its  value  is  lost 

with  the  pamphlet  only  through  ScLidt’l  JahTucler  r<MaVe3tifiatioa-  1 11,11  “^nted 
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that  the  rabbit’s  ear  grows  pale  after  the  injection  of  a very  feeble  dose. 

In  man,  Bouchut  has  obtained  sphygmographic  traces  which  be  thinks 
indicate  a primary  increased  arterial  tension.  Nancias,  of  Venice,  has 
found  the  tension  normal,  but  Anstie  and  Andrews  {American  Journal 
of  Insanity  July,  1871)  confirm  the  results  of  Bouchut  when  small  dos 
1 eMp^ed.  Visendorfor  putsches  ArcMv,  xxv.  48)  in  a senes  of 
sphygmographic  studies,  thought  there  might  be  a brief  ™ 

of  arterial  pressure  in  man,  as  in  animals,  but  under  the  full  action  of 
chloral  the  arterial  pressure  steadily  sinks.  After  very  large  doses 
according  to  both  Andrews  and  Da  Costa  (Amur.  Journ.  Med.  Set,  April, 
18701  till  tracings  indicate  decidedly  lessened  arterial  pressure.  What- 
efer  may  ^ thegeffect  of  small  doses  (and  the  point  needs  further  in- 
vest} o-atfon),  it  seems  well  made  out  that,  both  in  man  and  m animals, 
by  large  doses  the  blood-pressure  is  very  much  lessened,  owmg  prc » a y 
in  part  to  vaso-motor  paralysis,  but  in  largest  measure  to  an  action 
the1  drug  on  the  heart.  The  vaso-motor  palsy  is  probably  chiefly  d 
to  an  action  upon  the  dominant  centre,  but  Kobert  (2Vng ■ 

1887)  has  shown  that  there  is  also,  after  a very  large  dose  of  the  chlm 
ral  palsy  of  the  coats  of  the  vessels.  Various  observers  state  that 
VI?  is  ta  man  and  in  the  lower  animals  at  this  time  slowing  of  the 
pulse  which,  according  to  Bajewsky,  is  in  the  frog  and  rabbit  altogethei 

Sr  aS  rt ? 

“ t briiabbee  affirms  that  chloral  ,daced 

generally  rapid  and  irregular,  and  even  in  some  on  es  > 

has  occurred  it  has  been  altogether  absent  fo. rato- 
„f  Eingerand  Sainshury  are  so  concortot  with  this  that  ^ 
doubt  that  chloral  is  a direct  depressan  o the proton*. 

suddenly  and  the  number  of  respiration. 

Respiration. — In  lull  doses,  wlien  toxic  doses 

per  minute,  causing  them  to  become  8 _ ^ed  the  rhythm  is 

L taken  this  action  becomes  more  and  some- 

very  much  affected,  an  tierespna  As  these  phenomena 

r - — - 
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chloral  must  be  exerted  upon  the  respiratory  centre  at  the  base  of  the 
brain. 

Temperature. — A most  remarkable  action  of  chloral  is  upon  the  tem- 
perature: in  this  point  all  observers  are  in  accord  with  Dr.  Bichardson, 
of  London,  who  has  seen  the  temperature  fall  6°  P.  in  a rabbit  which 
recovered.  Bouchut  has  noticed  a fall  of  2°  (C.  ?)  in  an  infant,  and 
Da  Costa  and  other  observers  have  noticed  slighter  reductions  of  tem- 
perature in  man  after  therapeutic  doses.  In  a case  reported  by  Dr. 
Levinstein  (. Lancet , i.,  1874),  after  six  drachms  of  chloral  the  temper- 
ature rose  to  39.5°  C.  (102.1°  P.),  and  subsequently  fell  to  32.9°  C. 
(91.22°  F.).  Hammai’sten  has  found  that  the  fall  of  temperature  is 
veiy  lapid,  6 C.  in  an  hour,  and  that  it  occurs  in  animals  well  wrapped 
up  and  laid  in  a warm  place. 

The  physiological  action  of  chloral  may  be  summed  up  as  follows. 
Upon  the  cerebrum  it  acts  as  a very  powerful  and  certain  hypnotic ; in  full 
doses  it  acts  as  an  intense  depressant  upon  the  centres  at  the  base  of  the 
bi  ain,  and  upon  the  spinal  cord,  and  also  causes  slowing  and  weakness  of 
the  heart  s action,  probably  vaso-motor  paralysis,  slowing  of  the  respira- 
tion, and  muscular  weakness,  with  a certain  amount  of  anaesthesia ; in 
fatal  doses  it  usually  produces  a gradual  death  by  paralyzing  the  nerve- 
centres  in  the  medulla,  and  thereby  arresting  respiration,  although  in 
rare  cases  it  kills  suddenly  by  directly  paralyzing  the  heart,  which 
a ways  stops  m diastole.  Its  action  in  very  small  doses  is  uncertain, 
but  there  is  considerable  evidence  to  indicate  that  it  irritates  or  stimu- 
lates the  spinal  and  the  cardiac,  and  even  the  vaso-motor,  centres.  On 
the  vagi  and  on  the  motor  nerve  trunks  it  has  no  marked  influence. 

. . Act!°.n  a*  Chl°ral.— The  conversion  of  chloral  by  alkalies  in  solution 
mto  chloroform  and  formic  acid  first  suggested  its  use  in  medicine  to 
Jjiebreieh  ( Wiener  Medizinische  Woehenschrift,  August,  18G9) : and  the 
theory  that  its  action  is  really  due  to  chloroform  generated  by  the 
a ka  imty  of  the  blood  has  been  received  with  favor  by  Personne  and 
other  writers  The  evidence  by  which  this  theory  is  to  be  disproved 
or  established  is  twofold  m its  nature —ir,,  chemical  and  physiological, 
blood  f°nne  J'mmal  * n«rmacie  et  de  Chimie,  1870),  by  distilling  the 

above  thaTTtb  ITl  UhIoral  at  40°  C->  a temperature  decidedly 

confirmed  hv  V n U °b‘a,ncd  chl“'oform ; and  his  results  have  been 
continued  by  Pellogio  (, Schmidt’s  Jahrhicher,  Bd.  cli.  p.  89)  and  other 

t r::-  ir 1 th°h- 

ma7be  formTr’n< V“"Te-  f°r  * P«ible  that  the  chloroform 

heat  cmtloved  »™g  to  the  comparatively  high 

as  Hammarst  t rtv  ™denco  ,s>  thon.  t0  bo  thrown  out,  especially 

“ft  Ch  b^V'  Bd'  Cli0  ha8  f0U"d  that  if  ib'oral  be  mixed 

chloroform  ° a a «“•>“«•  “cid  b»  forced  through  it,  no 

can  be  obtain  1 ■ ° dete'ted’  but  ,f  ‘be  mixturo  bo  heated  the  latter 

chlo ml  he  11 fblnlda,10'i'  i"  dogs  deeply  poisoned  with 

chloral  the  same  observer  examined  the  expired  air  and  a portion  of 
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the  blood  without  finding  chloroform,  although  when  a clyster  of  the 
anaesthetic  was  given  to  the  poisoned  animal  chloroform  could  be  de- 
tected in  a few  minutes  in  both  the  blood  and  the  breath  In  non- 
chloralized  animals  to  which  similar  enemata  were  given,  the  chloroform 
could  be  found  in  the  breath  before  anaesthesia  was  induced.  Rajewsky 
(Ibid.  Bd.  cli.),  Amory  {New  York  Med.  Journ.,  1870),  and  A on  Mering 
and  Musculus  ( Berichte  Deutsches  Chem.  Gesell,  1875,  i.  662)  have  con- 
firmed these  results:  so  that  it  may  be  considered  settled  that  chloral 
mixed  with  blood  at  ordinary  temperatures  remains  unaltered,  and  that 
in  the  most  severe  poisoning  no  chloroform  can  be  detected  either  i 
the  blood  or  in  the  expired  air.  Hammarsten  examined  he  blood 
and  expired  air  unsuccessfully,  for  chloral,  in  dogs  poisoned  with  the 
drug  • but  Amory  (loc.  cit,  p.  616)  has  obtained  from  the  blood  acicular 
evidently  of  chloral.  The  exact  fate  of  he  s^nr 

eat,  scarcely  be  considered  as  established,  but  it  is  probable  that  it  is 
eliminated  with  the  urine,  and  at  least  partially  m a changed  condition. 
ATomaseewiez  recognized  it  in  the  secretion  mentioned  by  means  of 
the  delicate  isocyanphenol  reaction*  of  Hoffmann  (Pjiugers  Archm  ix. 
35).  Feltz  and' Bitter  (Omptes-Bmdm,  lxix.  966)  believed  that  they 

found  sugar  in  the  urine  of  chloralized  animals,  but  both  5 on  Mer 
toiina  s g and  R Echardf  ( Archiv  f.  Exjper.  Pathol. 

7nd  Pharm  xii  276)  have  shown  that  the  substance  which  reduces  the 
und  Pharm.,  derff0  fermentation,  and  Yon  Mering  and 

acid  in  colorless,  shining 

needles,  often  arranged 

S“s  chU™ic“l  properties  studied  by  A.  Borntraeger  (Jnaup 

and  its  chemic  i t (Arch.  f.  Gesammte  Physwlog,  1882 

“etwt  found  it  destitute  of  hypnotic  or  other  active  physiological 

powers.  . , ord  wjth  the  chemical  in 

The  physiolo^  — "Microform  in  the  system, 
showing  that  chloial  ■ .e  intense  sleep  than  does  chlo- 

While  chloral  produces  a longer  ; ‘ ^ decidedly  as  an  anesthetic, 

roform,  the  latter  agen  ac  s shown  that, 

ZThen 

- - - 

disks  occurs.  , . • _ « l-,  nominal  vein  of  a frog  be 

°f  P—  * *-*«-  - ki  “* 
Bernard  prick. 
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out  and  the  circulatory  system  is  filled  with  the  foreign  fluid,  the  ba- 
trachian  will  live  from  one  to  three  days  in  apparently  perfect  health. 
Both  Bajewsky  ( loc . cit.,  p.  91)  and  Lewisson  ( Reichert's  Archiv  fur 
Anatomie  und  Physiologic,  1870,  p.  346)  have  found  that  upon  these 
“salt  frogs,”  with  the  circulating  fluid  completely  neutral,  the  chloral 
acts  precisely  as  in  the  normal  frog. 

I think  the  evidence  which  has  been  adduced  completely  disproves 
the  chloroform  theory,  and  forces  assent  to  the  proposition  that  chloral 
acts  directly  upon  the  organism. 

Therapeutics. — The  results  of  the  clinical  use  of  chloral  are  in 
stiict  accord  with  its  known  physiological  action.  The  indication 
which  it  most  usefully  meets  is  to  induce  sleep.  The  more  purely  ner- 
vous the  wakefulness  is,  the  more  successful  is  this  remedy.  When 
from  functional  over-excitement  of  the  brain  due  to  excessive  mental 
stiain,  or  from  anxiety  or  other  kindred  cause,  the  patient  cannot  sleep, 
chloral  is  by  far  our  most  valuable  hypnotic.  On  the  other  hand,  when 
severe  pain  causes  wakefulness,  chloral  is  of  very  little  value, — at  least 
m doses  which  I think  safe.  Sometimes  even  in  these  cases  sleep  will 
come,  but  it  will  very  often  be  a restless,  troubled  sleep,  with  moaning 
or  other  indications  of  suffering ; and  it  may  be  that  the  patient  on 

awaking  will  complain  that  he  has  suffered  more  while  sleeping  than 
when  awake. 


In  the  sleeplessness  occurring  at  times  during  convalescence  from  acute 
disease,  chloral  is  very  efficacious.  In  the  early  stages  of  fevers  it  is 
sometimes  of  advantage;  Dr.  Bussell  ( Glasgow  Med.  Journ.,  Feb  1860) 
recommends  it  especially  in  the  wild  delirium  of  typhus  in  its  earlier 
stages.  In  advanced  fever-cases,  when  the  symptoms  are  gravely 
adynamic,  I conceive  that  the  use  of  chloral  would  be  very  perilous 

even  b,T  7“  “ 7“  “dU°eS  8l8ep  readily>  but  “ot  rarely  f»ils, 
even  m arge  dose.  In  the  sleeplessness  of  acute  puerperal  or  non! 

It  mu,T  7"  r 8 iS  abundant  testimo“y  *0  the  value  of  chloral, 
is  cardiac'  °i  orgoKen  that  cbI°ral  is  a dangerous  remedy  when  there 
there  i 77 T”  “ of  tbe  leases  just  spoken  of 

m7t  he  ,°  8l78C‘  “ f“tty  °r  even  a feebl<i  heart,  great  care 

stances  the" I™'”1 7 admimstrati™  of  chloral.  Under  such  cireum- 

be  related  m-°t,  8b°uld  n0t  be  esceeded.  ehould  not 

Ur.  Lvon  Is'  e 7 fCG  Urde8s  atter  an  interval  of  several  hours, 
chloral  as  a me  7 7 n a*cet'  1874,  vob  *■)  has  introduced  the  use  of 
been  Mowed  t "g  ‘h<S  SUiferinSa  of  parturition,  and  has 

rrduees  rdrowsSOmtere°nt  by  0th81'  Proetitioners.  He  afflrms  that  it 
ine  contractions  7 77’  ft°m  wblch  th®  woman  k “roused  by  the  uter- 

so  soi  rt  /in's”  b7  rr robb8d  °f  ^ ^ 

of  the  drue-  renelf  .i  7 t0  b°  actlae  he  administers  fifteen  grains 

“byte  ulefn  a77Vl0Se  in  brutes ; thirty  grata  usu- 

a labor  Toward,  “ nCVC1‘  glven  more  ^an  a drachm  during 

waids  the  close,  when  the  “pains”  become  very  severe, 


GENERAL  REMEDIES. 


186 

inhalations  of  chloroform  or  of  ether  may  be  practised  in  the  usual 
manner.  It  is  affirmed  by  other  obstetricians  that  in  rigidity  of  the  os 
chloral  is  often  of  great  service,  by  aiding  in  the  desired  relaxation,  and 
at  the  same  time  materially  alleviating  suffering. 

On  the  whole,  as  a pure  hypnotic  chloral  is  indeed  unequalled,  and 
may  be  used  in  all  cases  when  no  contra-indication  exists. 

The  second  indication  to  meet  which  chloral  may  be  employed  is 
to  relax  spasm.  For  this  purpose  it  has  been  used  with  advantage 
in  puerperal  and  urcemic  convulsions.  It  must  be  remembered  that  m 
many  of  these  cases,  although  next  to  chloroform  the  best  palliative  it 
is  only  a palliative,  and  must  only  be  used  to  quiet  the  nervous  dis- 
turbance until  other  remedies  can  have  time  to  act.  In  tetanus  it  has 
been  claimed  that  chloral  is  the  remedy.  Dr.  Jos.  E.  Beck  (St.  Louis 
Med.  and  Surg.  Journ,  June,  1872)  has  collected,  of  the  traumatic  form 
of  the  disease,  thirty-six  cases,  with  twenty-one  recoveries,  m w ic 
chloral  constituted  the  whole  or  the  major  part  of  the  treatment. 
References*  are  given  below  to  fifty-six  cases  in  addition ; so  that  the 
figures  stand  forty-eight  recoveries  and  forty-four  deaths.  ^ T ese 
results  do  not  seem  to  warrant  the  high  estimate  which  has  been  set 
upon  the  value  of  chloral  in  tetanus.  Dr.  Macnamara  (. Practitioner , 
November,  1874)  has  employed  the  remedy  in  a different  way  from 
what  is  usual.  Believing  that  it  exerts  very  little  control  over  the 
spasms,  he  has  not  used  it  for  such  purpose,  but  has  used  it  simp  y 
as  a hypnotic,  giving  the  patient  forty  grains  of  it  at  bedtime  and  on  y 
when  the  temperature  rises  above  101°  F.  a single  dose  of  thirty 
grains  in  the  morning.  No  other  medicine  is  given,  but  the  patient  is 
made  to  swallow  four  ounces  of  milk  with  brandy  every  four  hours 
one  egg  being  mixed  with  the  milk  morning,  noon,  and  evening.  H 
asserts  that  in  this  way  out  of  twenty  consecutive  cases  (all  tram 
matic  ?)  occurring  in  natives  of  India  he  has  saved  seventeen.  My 
own  opinion  is  that  no  one  single  remedy  affords  the  best  chances 


* Recovery. — Fergusson  (Edin.  Med.  Journ.,  July,  1871) ; Watson  (Lancet,  1870);  Bart- 
lett; May;  Ballantyne;  Cushing  (Pacific  Med.  ^ Macnamara 

u'T'’  Apr^lSTl  ; iTioholot  (Bulletin  Thirap.,  lxxxvi.);  Lucian  Bapillaud 

(Indian  Med.  Gaz.,  April,  1 »'  ) > ThSrap.  lxxxvi.);  Cane  (Lancet,  1876,  I.  564) ; 

(Gaz.  Midicale,  1875,  p.  1/6);  our  y(  • ’ . . . jg-g  77s);  Laurens  (Le 

Cauvy  (Bull.  TUrap.,  xciii.  186)  ; Durand  Jach  i’ca8C;  Cargile 

Progris  Mid.,  18/6,  180);  Vugu.se  ( ^ ^ ^ j61))  2 cases;  Roberts  ( Amer . Jour. 

(Lancet,  1877,  11. 158  ) 3 cases  ; 00  ( ^ 1880(  S16),  2 cases 

Med.  Sc 1.,  lxxiv.  ),  . cases,  j10)  2 cases;  Macnamara  (Indian  Med. 

Fatal.  Porta  (Schmidt  . lxxxvi.),  3 cases;  Blin  (Ibid.),  3 cases; 

Gaz.,  April,  1871),  6 cases;  Baudon  (Bulletin  Thi  p.,  jVed.  Sci„  lxxiv.  420),  3 

Petit  (Centralbl. /.  Chir.,  1876  192),  3 onset 1,  0 Labb6e  (J6fd>)  . Itard  (Schmidt’s 

cases  jCruveilhior  (intravenous)  (Bulletin  P-,  j m4).  Verncuil  (Ibid.,  Ixxxvii-, 

Jdhrb.,  Bd.cli.);  Lannolongue  (Bulletin  Thtr  ^ {(,JralhL  y.  Ghir.,  1876,  717)  ; 

Pugli^so  (Joura.  de  -75,  244)=  each 

1 case. 
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tetanus,  but  that  a combined  use  of  bromide  of  potassium,  opium,  and 
chloral  should  constitute  the  basis  of  treatment,  the  patient  also  being- 
supported  with  food  to  the  utmost.  In  strychnine  and  other  toxmmic 
convulsions  chloral  is  often  of  great  value.* 

In  trismus  nascentium  Dr.  Widenhofer  ( Boston  Med.  and  Surg.  Journ., 
1 874)  recommends  it  very  highly.  He  says  that  in  the  Children’s  Hos- 
pital he  formerly  lost  all  his  cases,  but  that  by  its  use  he  has  saved  six 
out  of  twelve.  He  gives  it  to  a young  babe  in  one-  and  two-grain  doses 
by  the  mouth,  or,  when  the  spasms  prevent,  in  double  the  quantity  by 
the  rectum.  In  chorea  chloral  has  been  used  sometimes  with  great  ad- 
vantage, more  often,  I think,  with  the  result  of  simply  diminishing  tem- 
porarily the  choreic  movements,  and  sometimes  without  any  effect.  In 
my  own  experience  the  movements  have  generally  returned  with  un- 
abated violence  so  soon  as  its  exhibition  was  suspended.  As  a nocturnal 
quietant  and  hypnotic,  it  would  appear  to  offer  very  great  advantages 
in  cases  of  acute  chorea  in  which  speedy  death  is  threatened  from  the 
incessant  and  violent  movements ; also  in  cases  complicated  with  frac- 
tures, where  a temporary  lull  is  of  importance. 

In  puerperal  convulsions  its  use  in  large  doses  has  met  with  a great 
deal  of  favor  (see  Phila.  Med.  Times,  vol.  iv.).  A half-drachm  may  be 
exhibited  at  once,  and  half  the  quantity  every  hour  or  two  pro  re  nata. 

In  the  convulsions  of  children  it  has  been  employed  with  apparent 
good ; in  cramps  in  pregnant  women  it  has  been  commended  by  Dr 
Morgenstern  ( Wiener  Med.  Presse,  Nov.  1871);  in  singultus,  by  Dr 
Leavitt  (Amer.  Journ.  Med.  Sci,  April,  1871)  ; in  the  spasmodic  nocturnal 
enuresis  of  children,  also,  it  may  often  be  used  with  advantage  (Dr.  J. 
m ™dbury>  B™t.  Med.  Journ.,  April,  1871);  in  laryngismus  stridulus 
(Di.  Kehn,  Jalirbuch  fur  Kinderhrankheiten,  1871)  and  other  spasmodic 
affections  ; m nocturnal  emissions  at  bedtime  it  is  of  service  (Gascoyne 
But.  Med  Journ.,  1872).  In  whooping-cough  it  would  seem  to  be  of 
veiy  great  value,  as  has  been  attested  by  Drs.  Adams  {Lancet,  i,  1870) 
uichison,  (Ibid. ,n.,  18/0),  Rigden  {Practitioner,  xxvii.,  1870)  and  Water’ 

«r,  anD8C- 1870)’  “nd  byTarious  c™ 

(two  to  eight  grams),  repeated  at  regular  intervals  during  the  day,  are 
often  very  efficacious.  Another  plan,  especially  useful  when  the  parov 
ysms  are  very  severe  at  night,  is  to  give  a fu.ll lose  at  bedtime  Wlmn 

with  care  a”,  and  Pneumonia.  floral  must  be  used 

e,  as  in  large  doses  it  favors  congestion  of  the  luno-s  • vet 

Murch'sen  saw  a very  threatening  ease,  complicated  with  bronchftis 

i^zTeTn  rt,yh“ by  its  exhibMm- in 

sometimes  been  of  use,  hut  more  often  it  has  failed.  Its  hvnodermic 

May"  1874?.  8taee  °f  cholem’  08  recommended  by  Dr.  Hall  (Lancet, 

* y , 874),  appears  to  me  of  very  doubtful  value. 
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The  third  indication  for  which  chloral  has  been  used  is  to  relieve 
pain.  That  it  will  do  so  when  given  in  very  large  doses  there  can  be 
no  doubt ; but,  unless  the  dose  bo  so  large  as  to  be  dangerous,  my  ex- 
perience of  chloral  is  that  it  is  of  little  value  as  an  anaesthetic.  Its 
powers  in  this  direction  are  incomparably  less  than  those  of  opium,  and 
its  habitual  use  is  probably  attended  with  very  grave  dangers. 

Theoretically,  chloral  might  be  of  use  to  reduce  temperature.  Its 
other  active  properties  will  probably  completely  interfere  with  its  use 
for  this  purpose  in  the  vast  majority  of  such  cases,  especially  as,  in 
order  to  check  the  development  of  animal  heat,  the  dose  must  be  very 
large.  When,  however,  there  is  a high  sthenic  state  of  the  system,  it 
mi^ht  be  tried  with  caution ; but  clinical  experience  is  almost  entirely 
wanting.  I know  of  but  a single  case  (Med.  Times  and  Gaz.,  Nov. 
1869)  reported : in  this  its  use  is  said  to  have  given  satisfaction. 

Locally  a solution  of  chloral  (25  per  cent,  to  saturation)  has  been  used 
with  asserted  good  effects  as  a stimulant  and  antiseptic  m foul  ulcers, 
buboes,  bedsores,  etc.,  especially  when  the  discharge  is  free  It  is  a so 
stated  that  it  gives  great  relief  from  pain  in  uterine  and  other - cancers. 
Applied  to  the  skin,  chloral  acts  as  a powerful  irritant,  and  it  has  been 
proposed  as  a vesicant,  but  is  said  to  cause  excessive  pam.  See  New 

York  Med.  Journ.,  xxxvii.  445.  . . „ 

Professor  Ore,  of  Bordeaux,  has  proposed  intravenous  injections  ot 

chloral  as  a substitute  for  ether  and  chloroform  in  surgery,  and  as  a 
means  of  combating  tetanus.  His  suggestion  has  been  carried  out  y 
himself  and  others  in  a number  of  cases  with  asserted  good  results.  But 
in  other  instances  it  has  apparently  caused  death,  and  its  use  is,  m my 
opinion,  absolutely  unjustifiable.  The  risks  are  twofold.  Under  any 
circumstances  chloral  occasionally  acts  with  unexpected  violence,  and  it 
has  caused  death  even  when  exhibited  by  the  mouth  m what  are  usua  y 
considered  safe  doses.  It  is  plain  that  this  danger  is  vastly  increased 
bv  throwing  the  whole  dose  at  once  upon  the  heart  and  nervous  system. 
Every  one  who  has  practised  intravenous  injections  in  animals  must 
be  aware  of  the  extraordinary  results  of  throwing  the  poison  almost 
Edited  into  the  cavities  of  the  heart.  Again,  chloral  exerts  a very 
great  influence  on  fibrin,  and  has  even  been  used  to  coagulate  the  blood 
?n  varices;  the  intravenous  use  of  the  drug  may  therefore,  be  produc- 
tive of  thrombi;  indeed,  M.  Tillaux  has  reported  a case  in  which  a 
venous  coagulum  was  found  after  death  extending  up  the  arm  even  m 
the  axillary  vein,  and  accompanied  by  a white  hear  -c  o . 

The  antiseptic  powers  of  chloral  were  aPPar®nt  ^ 18  "°  ™ • , 

MM.  Dujardm-Beaumetz  and  Hirne  in  18  <2  (see  Bulletin  j -, 

^ will  find  the  follow^  reference,  of 
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de  Thirap.,  1874;  Preosc  Mid.  Beige,  Oct.  18,4. 
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lxxxvi.  224).  Recently  the  subject  has  been  investigated  by  various 
observers,  especially  by  Dr.  Keen  ( Phila . Med.  Times , vol.  iv.)  and  M. 
Personne.  It  has  certainly  been  shown  that  a solution  of  twenty  to  forty 
grains  to  the  ounce  will  preserve  animal  tissues  for  a great  while,  and 
probably  indefinitely.  Moreover,  the  finest  microscopical  structure  ap- 
pears not  to  be  altered  by  a solution  of  this  strength.  Dr.  Keen’s  first 
experiences  led  him  to  hope  that,  as  chloral  does  not  materially  affect 
the  color  of  the  tissues,  it  might  be  useful  in  the  dissecting-room,  and 


subsequent  trials  of  it  have  confirmed  Dr.  Keen’s  first  hopes  ( Amer . 
Journ.  Med.  Sci.,  July,  1875).  Dr.  Keen  has  also  had  great  satisfaction 
in  the  use  of  chloral  to  keep  free  from  odor  the  urinals  of  paraplegics 
and  other  patients  suffering  from  incontinence. 

Toxicology. — That  chloral  is  a dangerous  agent,  capable  of  destroy- 
ing life,  is  attested  by  a number  of  published  cases ; but  this  is  true 
of  other  drugs ; and  the  practical  point  to  be  determined  is,  Does  it 
ever  act  out  of  proportion  to  the  amount  ingested  ? or,  in  other  words, 
does  the  ordinary  therapeutic  dose  ever  become  toxic,  and  does  it  ever 
act  in  a cumulative,  unexpected  manner  ? Abroad,  it  has  very  com- 
monly been  prescribed  in  half-drachm  and  even  drachm  doses,  and  in 
the  vast  majority  of  cases  without  any  bad  results.  That  thirty  grains 
is  not  a safe  dose  is  shown,  however,  by  the  case  of  Dr.  Reynolds 
(P?  actitioner,  March,  1870),  in  which  forty-five  grains  caused  most 
alarming  symptoms;  by  that  of  Dr.  Watson  (Med.  and  Surg.  Reporter, 
Jan.  27,  1871),  in  which  eighty  grains,  given  in  ten-grain  doses  spread 
over  thirty-six  hours,  nearly  proved  fatal;  and  especially  by  a number 
of  cases  recorded  by  Dr.  U.  W.  Fuller  ( Lancet , March,  1871),  in  some 
of  which  very  alarming  symptoms  followed  the  exhibition  of  thirty 
grams,  and  m one  death  in  a healthy  young  woman  of  thirty.  Dr 
Schwa, ghofer,  of  Vienna,  records  (Irish  Hasp.  Gaz,  1873)  coma  and 
death  m a drunkard  following  the  ingestion  of  half  a drachm.  Dr  W 
if.Lathrop  ( Year-Book  of  Therapeutics  and  Pharmacy , 1872,  p.  254) 
records  the  case  of  a man  previously  healthy,  but  suffering  from  de- 
irmm  tremens,  who  took  sixty  grains  between  12  and  1 p.m.,  at  2.30  p m 
twenty  grams  more  and  at  3 p.m.,  no  effect  being  manifest,  twenty 
grains  more.  H,s  physicians  then  left  him  sleepless  and  complaining 
only  of  a slight  paralysis  of  the  lower  extremities;  and  almost  in  a 

Troctelti/rj876i  b t°t£6r  ra  misht  b° tiuoted  (8e° serKn ■ KUn- 

mav  M 2 T a ° “b0V8  ar°  8ufflcient  t0  8how  th“t  chloral 
may  kill  suddenly  and  unexpectedly. 

throAwns0mnehaf-°ht0f  1>r°fe880r  YuIPiM  (Cempt-es-Xendm,  lxxxvi.  1303) 

“ration  of  , “Jr  th6S6  8Udden  d°ath8'  110  S“l- 

rZiA  i VagUS  W°Uld  CaU8°  in  » Moralised  animal  not 

was"1  selected  or  r'maMnt'  arre8t  °f  if  the  centric  end 

the  nerve  1 ’ FTT"1  dia8‘°le  of  the  heart  if  the  distal  part  of 
Sr™!l“d  xt  i8  ™y  probable  that  in  a man  under  the 
of  chloroform  or  of  chloral,  death  may  be  precipitated  by  a 
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slight  peripheral  inhibitory  irritation.  I think  the  practical  deduction 
from  the  known  facts  is  that  twenty  grains  is  the  highest  safe  dose  of 
chloral ; that  this  amount  should  not  be  repeated  oftener  than  once  an 
hour,  and,  when  sixty  grains  have  been  taken,  not  again  for  some  hours, 
unless  in  very  urgent  cases,  as  acute  tetanus  or  violent  chorea  threat- 
ening speedy  dissolution.  On  the  other  hand,  recovery  has  been  re- 
ported by  Dr.  Eshleman  ( Phila . Med.  Times , Oct.  1870)  after  the  in- 
gestion of  four  hundred  and  sixty  grains.  There  are  no  lesions  foun 
after  death  from  chloral  which  can  be  considered  pathognomonic,  but 
a dark,  bloated  countenance  and  other  evidences  of  death  from  asphyxia 

have  been  noted  in  some  cases.  _ _ . 

The  treatment  of  chloral-poisoning  is  identical  with  that  of  opium- 
poisoning, consisting  in  the  free  use  of  alcoholic  and  external  stimulants, 
such  as  sinapisms,  dry  heat,  frictions,  flagellations,  etc  to  maintain  the 
circulation,  and  of  shaking,  walking,  application  of  dry  electric  brush,  cold 
douches,  etc.,  to  keep  up  the  respiration.  In  practising  these  measures 
it  must  be  remembered,  however,  that  the  patient  in  chloral-poisoning 
is  much  more  apt  to  die  of  exhaustion,  and  especially  of  cardiac  failure, 
than  in  opium -poisoning,  and  that  therefore  those  methods  of  arousmg 
the  nerve-centres  which  do  not,  like  walking,  require  the  expenditure  o 
effort  on  the  part  of  the  patient  are  to  be  preferred.  Artificial  respir^ 
tion  should  always  be  resorted  to  before  natural  respiration  altoge 
fails ; and  Clemens  (Schmidt’s  Jahrbucher , Bd.  cli.  p.  99)  has  found  that 
animals  asphyxiated  by  chloral  may  often  be  at  once  aroused by ^ he 
inhalation  of  oxygen.  Hypodermic  injections  of 

recommended  on  theoretical  grounds,  and  a case  is  reported  by  1 . 
B~one  (Louisville  Med.  Nems,  xv.  179),  in  which  four  hundred 
and  twenty-five  grains  of  chloral  were  ingested,  and  recovery  _ 
curred  after  the  hypodermic  use  of  one-fifth  of  a grain  o s rj  c mn 
in  divided  doses.  Atropine  seems  to  me  a very  rational  remedy,  and 
Dr  I M.  Booth  reports  a case  (Lancet,  1884,  i.  468)  of  recoyeiy  after 
about  one  hundred  and  ten  grains  of  chloral  under  the  use  of  tincture  . 
"f  belladonna.  Probably  it  will  hereafter  be  found  that  ft  ,s  very  nn- 
portant  in  all  forms  of  threatening  narcotism  to .mam  Urn  the  am  ^ 
boat  Dr  Lauder  Brunton  has  shown  ( Journ . Anat.,  •> 
ft  the  bodily  temperature  be  maintained  artificially  annuals  suiwrve 
doses  of  chloral  uLlly  fatal,  or  recover  consciousness  more  finick  y 

r,  normal  after 

a“nd 1t“U  the  warmth  of  the  patient  should  be  main- 

‘“'"considerable  attention  has  been  given  both  in  this  country 

abroad  to  the  subject  of  ckronic  tlcre  si 

affections  have  been  erroneously  attribute!  reduce  serious 

to  be  no  doubt  that  its  ^ which 

symptoms.  The  cases  are  divisible  into  two  oi  g 
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are,  however,  really  artificial,  as  is  shown  by  tho  occurrence  of  cases  be- 
longing to  two  or  even  three  of  the  groups.  The  first  of  these  includes 
those  patients  in  whom  the  respiration  is  chiefly  affected.  The  dyspnoea 
may  be  slight,  and  may  only  be  felt  at  times,  as  after  exertion  or  after 
meals;  but  it  may  be  constant  and  alarming.  Cases  of  this  character 
are  reported  by  Jastrowitz,  by  Schule,  and  by  Ludwig  Kirn  ( Allgem . 
Zeitschrift  fur  Psychiatrie,  xxix.,  1872  ; Practitioner).  In  one  instance 
(Professor  K.  K.  Smith,  Boston  Med.  and  Surg.  Journ.,  1871)  death  from 
bronchial  effusion  is  believed  to  have  been  caused  by  chloral.  Dr.  Kirn 
affirms  ( Berlin . Klin.  Wochenschr .,  xx.  721)  that  in  some  cases  mental 
disturbance  with  hallucinations  occurs. 

In  the  second  group  of  cases,  eruptions  of  the  skin  are  the  chief 
manifestations  of  the  toxaemia.  In  the  mildest  of  these  there  is  no 
distinct  rash,  only  the  occasional  appearance  of  transient  red  blotches 
on  the  face  or  neck.  But  a very  extraordinary  tendency  exists  to- 
wards the  production  of  a rash  or  discoloration  at  the  slightest  cause, 
so  that  drinking  a glass  of  wine  will  produce  an  intense,  even  livid' 
erythematous  redness  of  the  face.  In  other  instances  there  is  marked 
erythema  (Schule,  Allgem.  Zeitschr.  fur  Psychiatrie,  xxviii.),  occurring 
first  in  spots  upon  the  face,  but  extending  downwards  to  the  trunk, 
becoming  more  and  more  general,  and  showing  a marked  tendency  to 
follow  the  nerve-trunks.  This  erythema  is  seemingly  due  to  vaso- 
motor weakness,  and  consequently  is  allied  to  other  more  urgent  symp- 
toms seen  in  chloral  toxaemia.  Sometimes  it  invades  the  mucous  mem- 
branes, which  become  red,  swollen,  and  cedematous ; and  if  the  glands 
are  involved  as  in  a case  reported  by  Dr.  Chapman  (. Lancet,  1871),  the 
result  may  be  serious.  A deeper  implication  of  the  vaso-motor  and 
cardnac  nervous  system  was  probably  the  cause  of  the  general  oedema, 
profound  weakness,  and  failure  of  heart-action  in  the  case  recorded  by 

to  deTn°r  g {l°C ' dt)-  Pr°feS80r  Smith  also  ^lls  attention 

pipsentTnTh  CUti°le  and  ulcerations  about  the  nails  as  being 

piesent  in  these  cases.  & 

even^hrhW^  A”?i,0f  CaSeS’  PotMhise,  ecehymoses,  ulcerations,  and 

produced  bv  ,,  ° Pyaim,C  !'-™Ilt0lns,  nre  averted  to  have  been 

C doubts  wbT  T”:  USe  °f  °M0raI-  11  however, 

which  1 i ther  the  dru8  really  ""is  the  cause  of  the  symptoms 
wh,eh  have  been  recorded  by  Crichton  Brown,  by  Monktonf  and  ^ 

is  asstted^toa  c“98  °/  “‘m™1  aS  * "areotic  haa  boen  in'Mg<=d  in,  it 
(C  tm  a7C°“  «*“*>  a"d  D>--  George  P.  Elliott  reports 

withdrawal  of  the  i^tomld  ** 

It  is  beTgZZw“tea“  s“  “ *°  d°S6  * 

Metachlorai,  is  prepared  by  acting  on  chloral  hydrate  with  sub 
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phuric  acid.  The  hard  white  substance  which  forms  after  a few  days 
is  washed  with  water  and  dried  by  means  of  chloride  of  calcium;  then, 
mixed  with  gum,  it  is  formed  into  crayons  which  are  coated  with  par- 
affine for  external  use  as  a counter-irritant  and  local  anaesthetic.  It  is 
said  to  be  less  irritating  than  chloral  ( Lancet , i.,  1874). 

Chloral  Camphor.— Equal  parts  of  chloral  and  camphor  rubbed 
together  produce  a clear  liquid.  Dr.  Lenox  Browne  claims  that  this 
“ when  painted  over  the  painful  parts  and  allowed  to  dry”  gives  the 
greatest  relief  in  neuralgia , and  that  in  toothache  it  is  equally  efficacious. 

It  occasions  tingling  of  the  skin,  but  never  blisters,  and  has  been  com- 
mended in  pruritus.  A drachm  of  it  swallowed  by  mistake  produced 
very  severe  prostration,  feebleness  of  the  pulse,  vomiting,  fifteen  “ cot- 
fee  ground”  stools,  and  prolonged  narcotism,  with  brief  semi-delmous 
periods,  lasting  four  days  ( Amer . Journ.  Med.  Sci.,  lxxix.  90).  Di.  D.  B. 
Simmons,  who  reports  the  case,  has  since  found  chloral  camphor,  in 
doses  of  ten  to  twenty  drops,  to  be  very  powerful  as  a sedative  narcotic 

in  mania,  etc. 

Butyl-Chloral  Hydrate.— The  substance  brought  forward  as  a 
remedy  by  Oscar  Liebreich  under  the  name  of  croton-chloral  hydrate  is 
formed  by  the  action  of  chlorine  gas  upon  aldehyde.  It  crystallizes  m 
small  glittering  tables  * and  is  soluble  with  difficulty  in  water.  It  is 
to  be  really  butyl-chloral,  which,  when  brought  in  contact 
with  an  alkali  in  solution,  breaks  up  into  < rhloride  . and  form. ate 
sodium  and  bichlorallylene.  According  to  Liebreich  (Bi  it.  Med.  Jox 
Dec  20  1873,  and  Eeb.  1876),  a drachm  of  this  substance,  dissolv 
in  water  and  introduced  into  the  stomach,  produces  m the  course  of 
from  fifteen  to  twenty  minutes  a deep  sleep,  accompanied  by  anesthesia 
ofThe  ead  While  [he  eyeball  has  lost  its  irritability,  and  the  tngem- 
ls  nerve  shows  no  reaction  whatever  on  being  irritated,  the  tone  of 

re  musTes  remains  unaltered.  The  effect  upon  the  pulse  and  respira- 
themusc  esic  ^ ^ ^ produced  by  equa- 
tion is  also  stated  to  b h doclares  tbat  the  symptoms 

of  croton-chloral  produce  cardiac  paralysis  Acco  S 

just  quoted,  the  value  of  the  Liebreich’are  not 

ST " researches^ 


* For 

Ncucs  Repe 
(lien,  vol.  ii. 
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Mering  (Arch.  f.  Experim.  Pathol.  Pharm.,  Feb.  1875).  He  found  that 
the  sensibility  of  the  cornea  was  not  abolished  until  the  respiration 
was  reduced  to  one-half  its  normal  rate.  In  dogs,  cats,  and  rabbits 
the  blood-pressure  was  reduced  temporarily  by  small  doses,  perma- 
nently by  larger  ones.  Intravenous  injections  of  sufficient  quantity 
and  concentration  were  followed  by  immediate  arrest  of  the  heart. 
Altogether,  the  symptoms  caused  by  croton-chloral  seemed  exactly 
Parallel  with  those  induced  by  chloral  hydrate.  H.  Windel  Schmidt 
( Centralbl.  f.  Chirurgie,  1877,  p.  210)  also  found  narcosis  to  precede  the 
anaesthesia  of  the  head.  According  to  E.  Kiilz,  butyl-chloral  is  elimi- 
nated as  urobutylchloralic  acid , a substance  analogous  to  urochloralic 
acid  (Arch.  f.  Gesammte  Physiol.,  xxviii.  534). 

Croton-chloral  has  been  highly  praised  by  Liebreich  for  its  powers 
of  relieving  neuralgias  and  other  painful  affections  of  the  trigeminus. 
He  affirms  that  it  will  afford  relief  even  in  severe  tic-douloureux,  but  is 
un  ortunately , only  palliative.  His  statements  have  been  confirmed  by 

, '777  7™  ^Jancet’  1873)’  Benson  Bakcr  (.Brit.  Med.  Journ.,  Oct. 
7 Ie°J^anCet:  Jan‘  1874>’  S^dneF  linger  (Brit.  Med.  Journ., 

),  an  F.  B.  Lee  (Ibid.).  In  a single  very  severe  case  of  centric 
ic  uncei  my  own  care,  ten  grains  of  the  drug  have  given  very  decided 
temporary  rehef,  and  compelled  deep.  It  is  usually  administered  i„ 
oses  of  fiom  five  to  twenty  grains,  in  syrup.  The  safest  plan  is  to 

rTef  Iffofder  77  7^ ^ ^ ^ Srai-  have  been  taken  or 
relief  affoided  Liebreich  uses  it  according  to  the  following  formula- 

I^7s7775  t0  10  Part8J  glyCeriD’  20  Parts;  distilled  water, 
30  parts..  Dose  half  an  ounce,  followed  in  five  minutes  by  a second 

and  ten  minutes  later  by  a third  unless  relief  is  afforded. 

PAEALDEHYDE. 

Acetic  aldehyde  is  obtained  by  the  action  of  an  oxidizing  flow  . 
chromic  acid,  upon  alcohol  Tim  0ij  i,  j & atoent,  as 

i— - ...  "t 

quantity  of  hydrochloric^  • f hent!n8  acetl°  “Msbyde  with  a small 

a vory^i^td:: 

chloric  acid  \ V ^ «***“ 

mixture.  It  crysfallizps  in  a 7 t,leI1  cooline  with  a freezing 

PavstonooX  “f0?*  P™«. 

was  first  investigated  by  Dr  CervelkTf  ?Cp°"  °f  lJara,dt!l'ydo 
xvi.  265),  whose  results  hot  b ( f'  Bx?er'  Fath-  Ph“rm, 

toni  (Arch.  Ital  de  Biol^  O • °U1  C0/ndrmed  and  extended  by  Alber- 
* Quin1“ad  (.Compt.-Rend.  Soc.  Jliolo,.,  1884), 
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Henocque  (Ibid.),  Yulpian  (Ibid.),  Bochefontaine  (Ibid.),  and  Prevost 
(Internal  Congress,  1884,  vol.  i.).  In  frogs  it  produces  sleep,  with  loss 
of  sensibility  and  complete  relaxation  of  the  muscular  system,  without 
affecting  the  cardiac  movements  or  the  vagi  or  motor  nerves.  1 ei 
toxic  doses  death  occurs  from  paralysis  of  the  respiratory  centre.  In  the 
rabbit  doses  of  thirty-five  to  forty-five  grains  cause  profound  sleep  with 
progressively  diminishing  respiration,  and  at  last  death  from  asphyxia, 
without  convulsions.  The  reflexes  are  diminished,  but,  according  to 
Prevost,  the  knee-jerk  does  not  disappear  until  after  the  pupillary  and 
conjunctival  reflexes,  an  indication  that  the  action  of  the  drug  is  upon 
the  upper  rather  than  upon  the  lower  portion  of  the  spinal  ^ ^ 
aldehyde  appears  to  have  very  little  effect  upon  the  circulation,  though 
it  has  been  shown  by  Quinquand  that  after  large  doses  there  is  lessening 
of  the  he™  SLe.  In  poisoning  by  it  the  bodily  temperature  falls,  he 
elimination  of  carbonic  acid  is  lessened,  and  the  color  ot  the  bloo  is 
changed  According  to  Quinquand,  this  change  of  the  Wood-color  is i due 
to  methmmoglobm,  hot  Henocque  affirms  that  the  spectroscope  shows 
only  the  barn!  of  reduced  hsemoglobin,  and  that  paraldehyde  checks 
the  formation  of  methsemoglobin  in  poisoning  by  the  nitrite 

Therapeutic  PROPERTiES.-Physiological  researches  upon  paralde- 
hyde have  led  to  its  employment  in  practical  medicm^as  a hypno  i 
with  the  hope  that  it  would  be  superior  to  chloral.  Wheu tom 

howe™,  very  irritant  to  mucous  membranes  and  therefore  noy-arely 

imPt  ^fK;1nt™tahfe  “1,  ^-erupLs,  and 
other  evidences  of  disturbance 

similar  employment  of  chloral,  whde  Kraft-Eb.ng  has  seen  ae 
and  other  outward  results  and  ^that  he  has  used  it 

over  pain.  It  must  be  always  given  well  dilutee!  Onejibje ^ Br 
is  the  disagreeable  odor  which  it  is  ap  o imp  , severe  va80- 

Sommer  ( Neurolog . Centralbl. , 1886)  ‘ “1J  b de  p,,,f.  Bokai 

motor  disturbance  was  an  after-effect  of  pa raweny 

(Phar,n.  Posh  April,  f of  three 
of  strychnine;  and  Kraft-Ebmg  used  « ■ * ^ April,  1887). 

drachms  a day,  in  spinal  accessory  spasm  (Zeitschr.f.  lherap.,*  1 

A„„raE  Hvnturn  is  a clear, " »^ta^ 
soluble  in  eight  parts  of  water  an  m discovercd  in  1885  by 

proportions,  who- IZZ  f pI,s.  C„emi,.  Bd.  1.  S.  9)- 
Yon  Mcring  and  Thiel  ‘"J  P Jfvak,ablc  hypnotic,  standing  midway 

tTwlt^hloral01 hydrate  and  paraldehyde,  one  drachm  of  chloial.  two 
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drachms  of  amylene  hydrate,  and  three  drachms  of  paraldehyde  being 
about  equivalent  in  power.  In  moderate  doses  it  is  said  to  produce  in 
the  lower  animals  deep  sleep  without  affecting  the  respiration  or  circula- 
tion. Large  doses  paralyze  the  medulla  oblongata.  Yon  Mering  has 
used  amylene  hydrate  in  doses  of  from  fifty  to  ninety  drops  in  sixty 
eases  of  insomnia  with  excellent  results.  It  is  preferable  to  paralde- 
hyde on  account  of  its  more  pleasant  taste.  In  sleeplessness  from  pain 
it  has  little  or  no  influence. 

Urethan  is  chemically  carbamate  of  ethylic  ether.  It  occurs  in 
crystals  or  crystalline  masses,  without  odor,  and  having  a taste  like  salt- 
petre. It  is  soluble  in  one  part  of  water,  six-tenths  parts  of  alcohol, 
one  part  of  ether,  one  and  three-tenths  parts  of  chloroform,  and  three- 
tenths  part  of  glycerin.  The  watery  solution  has  a neutral  reaction 
Attention  was  first  called  to  it  as  a possible  hypnotic  by  Professor 
Schmiedeberg  (Archiv  f.  Exper.  Path.  Pharm , xx.  210),  and  it  has 
since  been  physiologically  investigated  by  Jacksch  ( Wien.  Med.  Blatter , 
.-So)  and  by  Professor  Yon  Anrep  (London  Med.  Pec .,  Dec.  15,  1886). 
en  urethan  is  given  to  one  of  the  lower  animals  it  produces  first  a 
period  of  excitement,  with  increased  respiration  and  cardiac  movements 
wbich  is  followed  very  shortly  by  a deep  sleep,  with  slowing  of  thi 

slower  a°nd  slo  ‘ 'l*'  d°Se  h°8  bK”  taken>  “,e  ™Pi™tion  becomes 
rr„  / ’ " unconsciousness  absolute,  the  reflexes  are  abol- 

rthed,  and  a pronounced  fall  of  the  bodily  temperature  occurs  with 

AccordinTto  s' b °-  If  t CardT  aCti°”’  a”d  deatb  from  “pi>y*fa- 

is  vert  s fit  Tf f aC*i0n  °f  ureth“  “P°”  ‘be  circulation 
S verj  Slight,  much  less  than  that  of  chloral;  even  in  deep  narcosis 

is  ITiaX Pdrrr  renTil18  n0,'mal-  Tte  Zoning  »f  «flex  activity 
buftTof  the  1 h a°,  rP°n  the  8pinal  Cord>  a,th0“8h  ‘to  irrita 
le  feed  P^  °f  the  m»‘»r  “ryes  fa  said  to  be 

to  Yon  An™  T " Ce“trC8  !”  the  cortex,  according 

influence  of  ■ l.ic  i dc  cf'  cl  offs”  ’ Ti  j',’.'! , 'J  ‘ ) faradio  excitability  under  the 
extent  by  clinicians  as  a hi  . P8  bee“  u8ed  t0  ° considerable 
very  conLdic tort  Thus  Tl  ‘PPP01*8  “ »8  action  are 

Med.  Zeitschr  Jan'  lS8Bh\  fa  °°mmpded  by  Sticker  (Deutsches 
by  Dr.  Ro«enLmer)S™b7fe  **  ^ >886), 

CentralbL,  No.  5,  1886),  while  £ Bock  and 

It  has  been  used  w-n^i  • ,,  , d U - Koenig  condemn  it. 
twenty-one  grain,  without  7 if  K°™'g  ” doac8  of  *»  high  as 
lin,  a full  doS  is  fort!  a™  8l'CC<iS8;  7 the  moutb-  “cording  to  Kracpc- 
D appears  W be  givL 

(Lancet.  June  18861  in  +,  ^ ’ has  been  given  by  Jackman 

of  chloral  (a  ’boy  d Z 7 W“h  ■«« tb.  fail,, re 

Du  T.  S.  BennettS  ~Z  f!  P**  t™>  boure)i  and  by 

hood  and  of  the  nuemonl  . ' 'antnS°  ln  tho  eclampsia  of  ohild- 

pueiperal  state  (Trans.  Texas  State  Med.  Assoc.,  1887). 
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IIypnone,  or  Acetophenone,  is  a colorless,  volatile  liquid,  having  a 
very  tenacious,  persistent  odor,  recalling  that  of  bitter  almonds,  not  in- 
flammable, not  soluble  in  water  or  in  glycerin,  but  very  soluble  in  alcohol, 
ether,  chloroform,  benzin,  and  also  certain  oils,  especially  that  of  sweet 
almonds.  It  was  first  proposed  as  a hypnotic  by  Dr.  Dujardin-Beau- 
mctz  who  states  that  in  the  lower  animals  it  causes  deep  sleep.  JV1. 
Laborde  ( Compt.-Rend . Soc.  Biol,  1885)  affirms,  however,  that  it  does 
not  produce  in  the  lower  animals  deep  sleep  unless  given  m toxic  doses, 
when  the  unconsciousness  terminates  in  death  from  asphyxia.  e a 0 
states  that  it  has  a powerful  local  paralyzant  influence.  Professor  Grasset 
(Semame  Med.,  Dec.  1885)  likewise  failed  to  obtain  a hypnotic  influence, 
either  by  hypodermic  or  stomachic  administration,  m dogs  and  monkeys 
and  Mairet  and  Combemale  (. Montpellier  Med.,  vol.  xvih,  1886)  also  find 
that  its  narcotic  power  varies  in  different  animals,  and  that  the  para- 
lytic is  usually  greater  than  the  soporific  influence.  After  fatal  doses 
coma,  general  muscular  paralysis,  and  death  from: 

reports  of  clinicians  upon  the  action  of  hypnone  generally  condemn 
it  Kraepelin,  it  is  true,  speaks  of  it  as  a useful  reme  } , an  . • 

Norman  \journ.  Ment.  Sol,  vol.  xxxii.  p.  519)  has  successfully  used 
hvnodermically  in  doses  of  five  to  twelve  minims,  m various  cases  of 
S; ; but  Hirt,  Mairet  and  Combemale,  Rey,  and  Bottenbiller  have 
all  failed  to  obtain  good  results  from  it.  The  maximum  dose  g,ven  by 
Eey  without  success  was  sixty  drops,  or  twenty-three  grains. 

Methylal  is  a highly  volatile  fluid,  boiling  at  107.60,  soluble 
Aeohol  and  oil.  Prepared  chemically  by  Malaguti  m 1839,  it  was  not 

’ 18S7  when  M.  Personali  discovered  that 

suggested  as  a medicine  unt  ’ . f +1  .lap  rate  anfl 

it  causes  in  the  lower  animals  sleep,  with  increase  of  the  pulse-rate  a 

lowered9 arterial  pressure  and  temperature.  It  has  been  further  studied 
, Dr  M Motrokhin  ( Vratch , x.,  1887,  abstracted  Bnt.  Med.  Jom,  vo  • 
i^wf  Who  finds  that  it  lessens  reflex  activity  and  the  irr.tab.hty  of 
fteceiTal  cortex,  and  when  inhaled  by  man  in  doses  of  two .ounces 

Se^Sy  upo’n  tli  cardiac  »r  its  ^ng “indt^ 

frogs  and  in  warm-blooded  animals.  It  .s  rapidly  aborted an  ^ J 

rapidly  eliminated,  and  ought  but  Mo- 

potion  is  very  ,^1  and  oflen 

causes  local  gangrene.  Mairet  and  Combemale  (Compt.-Xend Jam  a 
\oril  1887)  have  used  methylal  in  thirty-six  cases  of  insam  y. 
wunmemfing  dose  is  seventy-five  grains^ 
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In  the  present  group  are  considered  medicines  whose  preparations, 
when  taken  into  the  system,  cause  marked  dilatation  of  the  pupil,  and 
act  upon  the  cerebral  nerve-cells  so  as  to  produce  delirium. 

CANNABIS  INDICA— INDIAN  CANNABIS— INDIAN  HEMP. 
U.S.  CANNABIS  AMERICANA— AMERICAN  CANNABIS  ' 

U.S. 

Under  the  respective  names  which  head  this  article,  the  U.S.  Phar- 
macopoeia recognizes  the  dried  tops  of  the  Cannabis  sativa,  or  common 
hemp  plant,  as  it  grows  in  India  and  in  our  own  country. 

EXTRACTUM  CANNABIS  INDICA]— EXTRACT  OF  INDIAN  HEMP 

U.S. 

The  alcoholic  extract  of  Indian  hemp  is  a blackish,  resinous  extract 
of  a decided  narcotic  odor  and  a peculiar  taste.  I n the  East,  hemp  and 
its  educts  are  used  as  narcotic  stimulants.  Gunjah  is  the  dried  plant  as 
so  d m the  bazaars  of  Calcutta  for  smoking.  Churrus  is  the  resinous 
exudation  with  the  epidermis,  etc,  scraped  off  the  leaves.  Hashish  is 

nPreParati°n  °f  the  drUg‘  The  re8in’  Which  ^sente  the 
activity  of  hemp,  is  sometimes  known  as  Oannabine.  It  is  best  obtained 

y piecipitatmg  the  saturated  tincture  with  water  containing  an  alkali 
Hemp  also  contains  a trace  of  volatile  oil. 

prochrcIsIOaLfGIrAL  A"TI0J-Whe^  given  in  full  doses,  cannabis  indica 
produces  a feeling  of  exhilaration,  with  a condition  of  revery  and  a 

train  of  mental  and  nervous  phenomena  which  varies  very  much  ac 

; o mperanrt  °r  wi°a“8 

L,  Tl,  .°mC  8 ’ a000rding  ‘o  ‘he  nature  of  l,i8  surround 

n ' i The  8<m8atlon8  are  generally  spoken  of  as  very  pleasurable- 

th^r  vi8ions  float  before  the  ^ of  pe“,  f 

the  whoJc  being;  sometimes  the  venereal  appetites  are  greatly  excited  • 

Srpr°e:ed„aUf t0r’  “ <nd£Z^’ 

made  from  the  American  plZ  7,1°’ 6^erim;nt“g  with  »"  struct 
result  as  folios.,  r r ? ’ 1 took  “ largo  do8®.  and  described  the 

■ aIoI°  Ze^iT  ^ ' Phil°SOph ■ S°C-’  18M’  ™h  P-  221): 
tract  No  im7d  PM"  Septembe1'  I took  most  of  the  ex- 

professional cuT  8ympt0m9  wera  Prodnced.  About  seven  ism.  a 

went  out  and  sZZ Hattn't’  8 '?!'  ab°Ut  1 

P • While  wilting  the  prescription,  I be- 
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came  perfectly  oblivious  to  surrounding  objects,  but  went  on  writing 
without  any  check  to  or  deviation  from  the  ordinary  series  of  mental 
acts  connected  with  the  process,  at  least  that  I am  aware  of.  When 
the  recipe  was  finished,  I suddenly  recollected  where  I was,  and,  look- 
in-  up,  saw  my  patient  sitting  quietly  before  me.  The  conviction  was 
irresistible  that  I had  sat  thus  many  minutes,  perhaps  hours,  a 
directly  the  idea  fastened  itself  that  the  hemp  had  commenced  to  act, 
and  had  thrown  me  into  a trance-like  state  of  considerable  duration 
during  which  I had  been  stupidly  sitting  before  my  wondering  pa  . 

I 'hastily  arose  and  apologized  for  remaining  so  long,  but  was  assured  1 
Wi  nnlv  been  a very  few  minutes.  About  seven  and  a half  p.m.  1 1 e- 

tui^d  home.  I wasyby  this  time  quite  exeited,  and  the 
now  rapidly  increased.  It  was  not  a sensuous  feeling,  in  the ; ordma  y 
meaning  of  the  term;  it  was  not  merely  an  intellectual  excitatmn^t 
was  a sort  of  bien-etre,— the  very  opposite  to  malaise.  I 
from  without-  it  was  not  connected  with  any  passion  or  sense  iUvas 
simply  a feeling  of  inner  joyousness ; the  heart  seemed  ^uoyan  e>  on 
Tttnble  ie  whole  system  felt  as  though  all  sense  of  fatigue  were 
"iished  i the  mind  gladly  ran  riot,  free  — ^ ™ l 

mind;  but  a person  who  was  with  me  at  mountains!' 

raised  my  head  and  exclaimed,  Oh,  the  mount 
WMle  I was  performing 

very  well  I was  acting  ex  ' | j be„au  to  have  a feeling 

-If-  I a seme  of  ge^ml  ^easiness  and  unrest, 

of  numbness  in  my  lim  , *■  y constantly  walked 

and  a fear  lest  I had  taken  an  overt**  1 now  «msU  y^  ^ 

about  the  house ; my  sldn  to  myself  ™ leg9  put  on 

face  felt  flushed;  my  mouth  and  threat ’ ’ ZnZt a pa/of  my  body, 
a strango,  foreign  feeling,  as ' bundred  and  twenty,  quite  full 

I counted  my  pulse  and  found  holTible  fear,  as  of  impending 

and  strong.  A foreboding,  an  un  c ■ ^ hagte  y sent  for  medical 

death,  now  commenced  to  creep  > increased.  My  legs  felt  as 

aid.  The  curious  sensation*  in  y ^ I remember  feeling  them 
though  they  were  waxen  pi  ‘ thought  at  least,  very  firm,  the 

with  my  hand  and  finding  them  a g o’clock  I began 

muscles  all  in  a state  of  tome  eon—.  seemed  to  be 

to  have  marked  ' spells,  —period  ,f  j might  be  said  to 

severed  between  the  external  world  and  > f y wa9  oblivions 

have  been  unconscious  during  those  times  a blank, 

to  all  external  objects,  but  ou  coming  ont  of  one 
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dreamless  void  upon  which  I looked  back,  a mere  empty  space,  but 
rather  a period  of  active  but  aimless  life.  I do  not  think  there  was 
any  connected  thought  in  them ; they  seemed  simply  wild  reveries, 
without  any  binding  cord, — each  a mere  chaos  of  disjointed  ideas.  The 
mind  seemed  freed  from  all  its  ordinary  laws  of  association,  so  that  it 
passed  from  idea  to  idea,  as  it  were,  perfectly  at  random.  The  duration 
of  these  spells  to  me  was  very  great,  although  they  really  lasted  but 
from  a few  seconds  to  a minute  or  two.  Indeed,  I now  entirely  lost 
my  power  of  measuring  time.  Seconds  were  hours ; minutes  were 
days ; hours  were  infinite.  Still,  I was  perfectly  conscious  during  the 
intermissions  between  the  paroxysms.  I would  look  at  my  watch,  and 
then  after  an  hour  or  two,  as  I thought,  would  look  again  and  find  that 
scarcely  five  minutes  had  elapsed.  I would  gaze  at  its  face  in  deep  dis- 
gust, the  minute-hand  seemingly  motionless,  as  though  graven  in  the 
face  itself;  the  laggard  second-hand  moving  slowly,  so  slowly.  It  ap- 
peared a hopeless  task  to  watch  during  its  whole  infinite  round  of  a 
minute,  and  always  would  I give  up  in  despair  before  the  sixty  seconds 
had  elapsed.  Occasionally,  when  my  mind  was  most  lucid,  there  was 
in  it  a sort  of  duplex  action  in  regard  to  the  duration  of  time.  I would 


think  to  myself,  It  has  been  so  long  since  a certain  event, — an  hour,  for 
example,  since  the  doctor  came;  and  then  reason  would  say,  No,  it  has 
been  only  a few  minutes ; your  thoughts  or  feelings  are  caused  by  the 
hemp.  Nevertheless,  I was  not  able  to  shake  off  this  sense  of  the 
almost  indefinite  prolongation  of  time,  even  for  a minute.  The  parox- 
ysms already  alluded  to  were  not  accompanied  with  muscular  relaxa- 
tion. About  a quarter  before  nine  o’clock,  I was  standing  at  the  door, 
anxiously  watching  for  the  doctor,  and  when  the  spells  would  come  on 
I would  remain  standing,  leaning  slightly,  perhaps,  against  the  door-way. 
After  a while  I saw  a man  approaching,  whom  I took  to  be  the  doctor. 
I he  sounds  of  his  steps  told  me  he  was  walking  very  rapidly,  and  he 
was  under  a gas-lamp,  not  more  than  one-fourth  of  a square  distant, 
yet  he  appeared  a vast  distance  away,  and  a corresponding  time  ap- 
proaching. This  was  the  only  occasion  on  which  I noticed  an  exaggera- 
tion of  distance ; in  the  room  it  was  not  perceptible.  My  extremities 
now  began  to  grow  cold,  and  I went  into  the  house.  I do  not  remember 
urther,  until  I was  aroused  by  the  doctor  shaking  or  calling  me.  Then 
intellection  seemed  pretty  good.  I narrated  what  I had  done  and 
8u  ered,  and  told  the  doctor  my  opinion  was  that  an  emetic  was  indi- 
cated both  to  remove  any  of  the  extract  still  remaining  in  my  stomach, 

into  1 ° ai'0USe  tho  nervous  878tem-  I further  suggested  our  going 

in  o the  office  as  more  suitable  than  the  parlor,  where  we  then  were. 

and  wC'if  t,hlVlra0  a Ver?  marked  8ense  of  numbness  in  my  limbs, 

I attem'nt  1 + ' ^ U hard  Pinch  Produced  no  pain.  When 

h walk,  up-stairs,  my  legs  seemed  as  though  their  lower 

1 f1®  m.a  ? ot  load-  After  this  thore  were  no  now  symptoms, 

only  an  intensifying  of  those  already  mentioned.  The  periods  of  un- 


GENERAL  REMEDIES. 


9Q0  GENERAL  REMRVlLb. 

consciousness  became  at  once  longer  and  more  frequent,  and  during 
their  absence  intellection  was  more  imperfect,  although  when  thoroughly 
roused  I thought  I reasoned  and  judged  clearly.  The  oppressive  feel- 
in  o-  of  impending  death  became  more  intense.  It  was  horrible.  Each 
paroxysm  would  seem  to  have  been  the  longest  I had  suffered ; as  I 
came  out  of  it,  a voice  seemed  constantly  saying,  ‘ You  are  getting 
worse ; your  paroxysms  are  growing  longer  and  deeper ; they  will  over- 
master you ; you  will  die.’  A sense  of  personal  antagonism  between 
my  will-power  and  myself,  as  affected  by  the  drug,  grew  very  strong. 

I felt  as  though  my  only  chance  was  to  struggle  against  these,  parox- 
ysms,—that  I must  constantly  arouse  myself  by  an  effort  of  will;  and 
that  effort  was  made  with  infinite  toil  and  pam.  I felt  as  if  some  evil 
spirit  had  control  of  the  whole  of  me  except  the  will-power,  and  was  in 
determined  conflict  with  that,  the  last  citadel  of  my  being.  I have 
never  experienced  anything  like  the  fearful  sense  of  almost  hopeless 
ano-uish  and  utter  weariness  which  was  upon  me.  Once  or  twice  during 
a paroxysm  I had  what  might  be  called  nightmare  sensations : I felt 
myself  mounting  upwards,  expanding,  dilating,  dissolving  into  the  wide 
confines  of  space,  overwhelmed  by  a horrible,  rending,  unutterable 
despair.  Then,  with  tremendous  effort,  I seemed  to  shake  this  off,  an 
to  start  up  with  the  shuddering  thought,  Next  time  you  will  not  be 
able  to  throw  this  off,  and  what  then?  Under  the  influence  of  an 
emetic  I vomited  freely,  without  nausea,  and  without  much  relief. 
About  midnight,  at  the  suggestion  of  the  doctors,  I went  up-stairs  o 
bed  My  lcrs  and  feet  seemed  so  heavy  I could  scarcely  move  them, 
and  it  was  as  much  as  I could  do  to  walk  with  help  I have  no  recob 
lection  whatever  of  being  undressed,  but  am  told  I went  immediately 
to  sleep.  When  I awoke,  early  in  the  morning,  my  mind  was  at  first 
clear  but  in  a few  minutes  the  paroxysms,  similar  to  those  of  the  even- 
ino-  came  on  again,  and  recurred  at  more  or  less  brief  interval,  until 
late  in  the  afternoon.  All  of  the  day  there  was  marked  anesthesia  of 
the  skin  At  no  time  were  there  any  aphrodisiac  feelings  produced. 
The- was  a marked  increase  of  the  urinary  secretion.  T ere  were  no 
after  effects  such  as  nausea,  headache,  or  constipation  of  the  bowels. 

The stl of  prolongation  of  time  which  I experienced  was  to  me 
very  remarkable,  but  is  not  uncommon  in  these  cases.  t u ^‘denly 

due  to  the  immense  rapidity  of  the  succession  of  ideas.  The  mind 
without  doubt,  measures  time  by  the  duration  of  its  own  processes,  and 
when  an  infinitude  of  ideas  arise  before  it  in  the  time  usually  occupied 
bv  a few  time  becomes  infinitely  prolonged  to  the  mind.  It  is  a ‘ 
time  in  the  minute.  A very  common  mental  phenomenon  no  y 

mentioned,  ^somebody  els?. 

tW°irsomneC  cases  Indfan  hemp  produces,  in  addition  to  or  even  in  the 
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peutics,  vol.  i.  p.  772),  and  local  spasms,  with  salaam  convulsions,  by 
Dr.  F.  H.  Brown.  According  to  Dr.  O’Shaitghnessy,  the  induction  of 
catalepsy  is  not  rare  among  the  Hindoos. 

Whatever  may  be  the  symptoms  of  the  first  stage,  sooner  or  later, 
if  the  dose  be  sufficient,  drowsiness  comes  on.  Generally,  before  it  is 
marked,  partial  anaesthesia,  often  with  partial  loss  of  strength,  is  mani- 
fested, especially  in  the  lower  limbs.  The  pupils  are  dilated,  the  pulse 
is  quickened,  and  finally  the  subject  falls  into  a heavy  sleep,  out  of 
which  he  generally  awakes  hungry,  without  any  of  the  wretched 
gastric  sensations  or  the  malaise  felt  after  an  opiate.  Confusion  of 
thought,  however,  may  persist  for  some  hours.  Cannabis  exerts  no 
constipating  influence  upon  the  bowels,  and  appears  to  increase,  rather 
than  decrease,  the  excretion  of  the  kidneys. 

In  the  lower  animals  cannabis  indiea  produces  symptoms  some- 
what similar  to  those  which  it  causes  in  man.  In  the  dog  there  is  a 
stage  of  exaltation  followed  by  profound  sleep  (Hans  Zeitler,  Inaug. 
Diss.,  1885;  H.  A.  Hare,  Therap.  Gazette,  1887).  That  the  drug  has 
very  little  influence  upon  the  vital  functions  is  shown  by  the  enormous 
amounts  required  in  Dr.  Hare’s  experiments  to  kill.  Dr.  Hare  noted 
both  m the  dog  and  in  the  frog  that  there  was  a period  of  heightened 
followed  by  one  of  markedly  lessened  reflex  activity.  The  loss  of 
reflex  activity  was  the  result  of  an  influence  exerted  upon  the  sensory 
side  of  the  cord  or  upon  the  sensory  nerve  trunk,  the  anesthesia  in  the 
log  being  complete  at  a time  when  voluntary  movement  was  preserved  • 
further,  when  the  drug  was  applied  directly  to  the  nerve-'trunk  it  pro- 
dueed  sensory  palsy.  Although  probably  a local  anesthetic,  cannabis 
mdica  is  too  irritant  to  be  applied  to  delicate  mucous  membranes 
. T^ERAPE^ics.-Leaving  out  of  sight  the  employment  of  the  medi-  , 
cine  by  alienists,  hemp  has  been  used  in  this  country  chiefly  for  the 

[ttvf/mueh  'f"180  * 8°me  6Xtent  a8  a As  an* 

it  is  veiy  much  inferior  to  opium,  but  may  be  tried  when  the  latter  is 

c hTlT00  °°“jcat0d'  1,1  f“"  0—.  fa  neuralgic  pains,  it 
certainly  often  gives  relief.  It  has  been  very  largely  employed  to  in- 

rlr  "V1"5  ad™”c,3d  ata*e8  <>t  phthisis,  and  constitutes,  it  is 

ut  ha.Ph  en  ?m  em?'0yed  f0r  that  Impose.  Ia  ‘^nus,  Indian 
hemp  has  been  used  quite  largely,  and  until  within  a short  time  was 

after  opium,  one  of  the  few  known  drugs  of  service.  Dr.  Eoe ZlvTs t 

jfve  oases'  ‘witht  J°Urml'  P'  363’  I873)  haS  Coll<!otGd  tMrV 

gcstod  bv  Dr  V yA:  recoveries  and  fourteen  deaths.  As  sug- 
value  in  the  i NeW  Tork’  oamabis  fa<»»  is  sometimes  of 

CaC  dav Tr  “ “ ***  h°  Jy, 

limit  of  dwL  phS  JiSs^868  ““  Wi"  **  jU8‘ 

is  exceXngty  ™riafeT,hn  °f  ‘h°  ^rations  of  M*>  hemp 

effects  in  other  loot  1 ?,°mo  eases  small  doses  producing  alarming 

’ °th0r  m8tan°03  remedy  seeming  almost  entirely  power 


202  GENERAL  REMEDIES. 

less.  There  appears  to  be  a very  great  difference  m the  susceptibility 
of  persons  to  its  influence ; but  this  cannot  explain  the  wide  variance 
of  the  clinical  results  obtained  by  its  use.  A large  proportion  of  the 
extracts  upon  the  market  must  be  inert.  Possibly  the  crude  drug 
undergoes  deterioration  during  its  long  sea-voyage  from  India;  at 
least  I have  had  extract  carefully  made  from  genuine  Indian  hemp 
and  offering  all  the  physical  characters  of  good  extract,  yet  entire  y 
inert  in  doses  of  many  grains.  I have  seen  an  eighth  of  a gram  of  an 
English  extract  produce  in  a susceptible  woman  decided  intoxication 
So  far  as  my  present  knowledge  goes,  although  the  foreign  extracts 
of  hemp  are  often  inefficient,  they  are  much  more  reliable  than  te 
American.  The  only  way  of  administering  hemp  with  satisfaction 
present  is  for  the  practitioner  to  try  various  samples  until  he  gets  an 
Sve  one,  and  then,  being  supplied  with  this,  and  havmg  learned  tts 
nroner  dose  by  clinical  experiment,  to  depend  solely  upon  . P 

notTdangerous  drug;  even  the  largest  doses  of  its  actwe  prepara- 
«„ns  although  causing  most  a, arming  symptoms,  do -o compr= 
„fe.  N.  -e of  -teP jnmg 

7an«MsInd,c«,  TJ.S.)  is  thirty  minims ; of  the  fluid  extract  (. Extractum 
has  put  upon  the  market  a 

by  I— let hypnotic  in  doses 

sassss  KK3ESS.  %%:  s 

The  leaves  and  root  of  Atropa  Belladonna,  an  herbaceous  perennial 
a native  of  Europe, 

leaved  are  ot  a short  fbotsta'iit. 

dent  flowers  are  of  a dull  reddtsh  colon  The  ^obutar  J ^ 

three-quarters  of  an  inch  m dimeter, d-P  ^ , faint  „ir. 

juice  and  adherent  The  dried 

cotic  odor,  and  a sweetish  sub-aci  , a 7 in  diameter, 

=& fr  ",y  “ 

almost  odorless,  with  a very  feeble  sweetish  las  e. 

atropina.  ii. s. 

JCSCK.-iS r.'SSS  ns  ” 
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matic  and  acicular,  often  aggregated  crystals,  of  a bitter,  burning  taste, 
without  odor,  soluble  in  three  hundred  parts  of  cold  and  fifty-eight  of 
boiling  water,  forty  of  benzole,  thirty  of  ether,  three  of  chloroform, 
and  eight  of  alcohol.  It  is  most  abundant  in  the  root,  and,  according 
to  M.  Lefort  (L’ Union  Med.,  JSTov.  1871),  in  that  of  young  plants. 
Cyanogen  gas  passed  through  its  alcoholic  solution  makes  a deep  red 
(Hinterbeyer).  The  most  reliable  test  is  the  physiological  one, — i.e., 
the  production  of  mydriasis  in  a rabbit  or  a cat  by  the  local  application 
to  the  eye.  It  has  been  found  in  all  the  tissues  of  poisoned  individuals, 
but  always  exists  in  greatest  abundance,  and  is  most  easily  demon- 
strated, in  the  urine.* 

Physiological  Action. — When  the  smallest  physiological  dose  of 
atropine  is  administered  to  man,  the  only  symptom  induced  is  dryness 
of  the  throat  and  mouth,  and  possibly  some  disorder  of  vision.  When 
a little  larger  amount  is  given,  this  dryness  is  more  intense,  and  is  asso- 
ciated with  redness  of  the  fauces,  dilated  pupils,  disordered  vision,  and 
possibly  diplopia.  The  pulse  is  sometimes  at  first  rendered  less  fre- 
quent, but  this  decrease  is  very  transient,  and  certainly  in  many  cases 
cannot  be  demonstrated  at  all.  Often  from  the  first,  certainly  after  a 
short  time  in  all  cases,  the  heart’s  beats,  after  a large  dose  of  the  alka- 
loid, become  excessively  rapid,  the  pulse  rising  to  one  hundred  and 
twenty,  or  even  one  hundred  and  sixty ; and  in  a little  while  a peculiar 
bright-red  flush  appears  on  the  face  and  neck,  and  may  spread  over  the 
whole  body.  As  I have  seen  this,  it  lacks  the  punctations  of  the  rash 

of  scarlet  fever,  and  is  only  in  very  severe  cases  followed  by  desquama- 
tion. 


. EarlP  in  the  course  of  the  symptoms  of  atropine-poisoning  there 
is  very  often  forcible  expulsion  of  urine,  and  erections  of  the  penis 
may  occur ; but  afterwards  there  is  very  generally,  Harley  says  always 
{Old  Vegetable  Neurotics,  p.  207),  retention  of  urine.  With  the  symp- 
toms above  enumerated,  intellection  may  remain  perfect ; but  there  is 
genera  ly  some  lightness  of  head,  giddiness,  and  confusion  of  thought, 
as  well  as  a staggering  gait  and  restlessness.  Occasionally,  even  with 
oses  which  may  be  called  medicinal,  there  are  spectral  illusions, 
rowsiness  is  not  a general  or  at  all  characteristic  symptom : if  pres- 
ent, it  is  apparently  always  produced  indirectly,  as  by  the  removal  of 

TZLTT^n  r°Vi0US  wakefulness-  When  a decidedly  poisonous 
!lTn  w t f ad°nna  °r  itS  alkaloid  has  bcen  taken,  all  the  symptoms 
,ed  are  inten8lfied>  and  to  them  is  added  a peculiar  talkative, 
wakeful  delirium,  in  which  the  patient  lives  in  a world  of  his  own 
grossed  by  the  spectres  and  visions  which  throng  him,  and  corn- 

remain  for^T  t0  8Urrounding  realities.  Thus,  I have  seen  a lady 
emain  for  a long  time  stooping  and  holding  fast  to  the  bed-post,  to 
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which  ehe  talked  in  the  most  voluble  manner,  as  though  it  were  an 
intelligent  living  entity.  Sometimes  this  delirium  is  wild,  and  tie 
patient  almost  uncontrollably  violent.  After  a time,  sleep  may  come 
on  and  on  waking  from  this  complete  consciousness  may  be  regained, 
or' the  symptoms  may  gradually  subside.  After  a very  large  dose  has 
been  taken,  severe  convulsions  may  appear  in  a very  short  time,  and 
persist,  with  or  without  furious  maniacal  delirium,  until  near  death. 
Sooner  or  later,  however,  the  delirium  subsides  into  stupor,  and  the 
convulsions  into  paralysis ; and  when  the  dose  has  been  enormous,  and 
especially  when  the  alkaloid  itself  has  been  taken,  stupor  with  gieat 
muscular  relaxation,  may  occur  very  early.  Lividity  of  the  face,  am 
evident  imperfect  aeration  of  the  blood,  are  not  seen  in  atropme-poison- 
ino-,  except  in  the  stage  of  most  imminent  peril.  Death  is  preceded  ly 
marked  failure  both  of  the  heart’s  action  and  of  the  respiratory  forces. 
In  most  cases,  I think,  it  is  actually  brought  about  by  asphyxia. 
Post-mortem  examinations  have  shown  in  fatal  cases  congestion  of  the 
lungs,  often  with  ecchymoses,  and  a similar  state  of  the  membrane 
and  even  substance  of  the  brain  and  cord.  According  to  M.  Le^tatf 
congestion  of  the  retina  is  an  almost  characteristic  lesion  of  atropine- 

^^poT’the  lower  animals  belladonna  to  a great  extent  acts  as  upon 
man  although  its  influence  is  much  less  powerful  m them,  and  very 
much  larger5  doses  are  required.  Seeming  differences  of  action  are  m 
most  cases  simply  apparent,  not  real.  Thus,  m the  dog,  as  in  man £ the 
rmlse-rate  is  very  greatly  increased  by  atropine,  while  m the  rabbit 
fs  not  As  will  be  shown  hereafter,  the  rise  of  the  pulse-rate  in  the 
former  is  largely  due  to  paralysis  of  the  par  vagum-  Atropine  para- 
Ws  the  par  vagum  in  the  rabbit  as  much  as  m the  dog,  but  m the 
rabbit  pneumogastric  paralysis,  by  section  or  otherwise  is  never  fo^ 

11  • rvf  +Vip  mdse  rate  at  all  comparable  to  that  seen  unde 

lowed  by  a rise  of  the  pulse  rate  at  I action  of  the  drug  is 

similar  circumstances  in  the  ciog.  uvmou  y t,, 

identical  in  the  two  cases,  although  the  symptoms  are  ««  t 1 

»«sF.3SS2S3& 

“I  I have  repeatedly  lifted,  is  that  the  pupils  in  pigeons  cannot 

b°  -»■  *■»-  - °n^ 
case  reported  by  S.  W.  Gross,  Amer.  Jounx.  Med.  Sc,.,  1S69,  p.  401, 


* See 
ance. 

-j-  Quoted  by 


instanee.  ^ VEmpoisonnement>  Paris,  1867,  p.  752. 
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made  system  by  system,  and  I shall  now  consider  the  subject  under 
such  headings. 

Action  on  the  Circulatory  System  * — In  the  dog  and  in  the  rabbit 
small  doses  of  atropine  cause  an  increased  frequency  of  the  pulse,  with 
rise  of  the  arterial  pressure.  If,  however,  larger  amounts  of  the  alka- 
loid are  used,  and  especially  if  the  poison  is  thrown  immediately  into 
the  venous  circulation,  there  is  an  immediate  fall  of  the  blood-pressure, 
although  the  pulse  increases  as  before.  Bezold  and  Bloebaum  ( TJnter- 
such.  aus  d.  Physiolog.  Laborator.  in  Wurzburg,  Heft  i.)  state  that  the 
dose  of  atropine  can  be  so  graduated  as  to  produce  at  first  a temporary 
rise  of  the  arterial  pressure,  followed  in  a short  time  by  a fall. 

In  atropinized  animals,  as  is  stated  both  by  Bezold  and  Bloebaum 
(loc.  cit.,  p.  33)  and  by  Meuriot  ( De  la  Methode  physiol,  en  Therap.  et  de  ses 
Applications  a V Etude  de  la  Belladone,  Paris,  1868,  p.  73),  and  as  I have 
frequently  seen,  section  of  the  vagi  is  not  followed  by  any  increase  of 
the  heart’s  action,  and  galvanization  of  the  nerve  is  incapable  of  influ- 
encing the  viscus.  It  follows  that  atropine  in  toxic  doses  paralyzes 
either  the  trunk  or  the  peripheral  filaments  of  the  nerve,  and,  as  Be- 
zold and  Bloebaum  believe,  most  probably  the  latter.  The  observers 
just  named  have  found  that  if  atropine  be  injected  into  the  carotid  so  as 
to  reach  the  pneumogastric  centres  before  the  periphery,  there  is  an 
instantaneous  fall  in  the  rate  of  the  heart’s  beat, — an  indication  that 
upon  the  cardiac  inhibitory  centres  atropine  acts  as  a direct  stimulant, 
precisely  as  it  does  on  the  spinal  cord,  the  reason  that  the  action  is  not 
more  manifest  under  ordinary  circumstances  being  the  incapacity  of 
the  paralyzed  vagus  to  transmit  the  central  impulse.  This  asserted 
stimulation-}-  of  the  inhibitory  centre,  if  it  be  correct,  accounts  very 
beautifully  for  the  primary  brief  slowing  of  the  pulse  stated  to  occur 

,?SeS  °f  atroPine-P°is°ning.  (See  Stille's  Therapeutics,  vol  i 
p.  7.5.  Mitchell,  Keen,  and  Morehouse  found  it  in  about  one-third  of 
the  cases  after  large  hypodermic  injections;  Da  Costa  in  a large  pro- 
portion, Amer  Journ.  Med.  Sci.,  July,  1865;  and  Miss  Mary  Putnam  in 
some  cases,  New  York  Medical  Record,  1873.) 

_ The  rep°rtS  a8  tQ  the  actiQn  uP°n  the  frog’s  heart  are  somewhat  at 

FrohlV^lZ^  Twlrt"  ^1°^  haS  beon  Polished  by  Rossbaoh  and 
varianco  with  those  of  all  ‘y*"Med-  Geaelh;  1373),  in  which  results  totally  at 

eral  °f  tbe“  aS  tot!^  variance  with  gen- 

paper,  Z ^ 7?°*  * ^ ^ * »*«•*» 
to  the  critique  of  Harnack  (Arch-  *J|0  “emolr  ,t86“  abstracted  {London  Med.  Jiec.,  i.)  and 

kolog.  Uiitersiich.,  Bd.  i.  Heft  3 antU  ' ^ ° ‘ Pharm->  n-  307)-  s°o  also  Pharma- 

this  Itf^,:rgt2l7lirUSi°nSflbf  R°,taCh  “d  Fr8hli0h  the  existence  of 

rect,  for  reasons  already  eivcn  Hn°  °n  10  'n  U 'tory  centros>  but  cannot  bo  received  as  cor- 

that  the  minutest  dose  of  atrouine  [i  ***"'  PathoL  Pharn‘>  «•  32S) 

inhibitory  centres  by  muscarine  ° ln°rea3C3  f' 16  raPldlty  of  the  heart  after  stimulation  of  its 
prove  that  atropine  has  no  aof  ^ C'>ns0)uclU  s,0W1I1g  of  its  boat.  This  does  not,  however, 
eary  for  a positivo  conclusion.  " °''  ° ‘blt°ry  00ntres-  Turthor  investigation  is  noces- 
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variance,  Bowditch  and  Luciani  having  noted  an  increase,  Gnauck  a 
lessening,  in  the  cardiac  pulsations  ( Verhandl . Physiolog.  Gesellsch.zu 
Berlin,  1881).  II.  Schapiro  states  that  this  variance  is  accounted  for 
by  the  fact  which  he  has  discovered,  that  whereas  at  high  tempera- 
ture (15°  C.)  the  pulsations  are  diminished,  at  low  temperature  (7  .) 

they  are  increased.  The  explanation  of  H.  Schapiro  does  not,  however, 
contain  the  whole  truth  : it  appears  to  be  certain  that  after  large  doses 
of  atropine  the  frog’s  heart  suffers  diastolic  arrest  and  cannot  be  re- 
excited by  galvanic  or  other  stimuli ; and  Bezold  and  Bloebaum  (loc.  at., 
p 48)  have  found  that  the  same  thing  occurs  when  an  overwhelming 
dose  of  the  alkaloid  is  injected  into  the  jugular  vein  of  a mammal 
When,  by  the  division  of  the  spinal  cord  and  vagi,  the  heart  is  isolated 
from  the  nerve-centres  and  the  vaso-motor  nerves  are  paralyzed,  Bezold 
and  Bloebaum  have  found  that  atropine  lessens  at  once  the  arterial  press- 
ure. Unfortunately,  the  smallest  dose  used  by  Bezold  and  Bloebaum 
was  a grain  and  a half  of  atropine  thrown  directly  into  the  torrent  of 
the  circulation,  so  that  they  cannot  truly  be  said  to  have  ^ed  “mu  e 
doses,  and  the  effect  of  such  minute  quantities  upon  the  heart  of 
mammal  after  its  isolation  from  the  nervous  system  still  remains  un- 
known. It  may  be  considered  settled  that  large  doses  of  atropine  act 
as  a direct  paralyzant  upon  the  heart-muscle.  Minute  quantities  probably 
stimulate  the  muscle;  thus,  Ramson  found  that  atropine 
heart  of  the  octopus  pronounced  excitation  of  the  muscular  filne , 0. 
Langeadorf  (Arc L h Pbys.,  1886)  found  that  .hen  th, , cutoffape, 
of  the  frog’s  heart  was  touched  with  a minute  quantity  of  atropine 
it  immediately  commenced  to  beat;  and  G.  Beyer  (Amer.  Journ.  Med. 
sTZlj  1885)  noticed  that  the  ventricles  of  the  isolated  terrapins 
fit  are  enormously  stimulated  by  minute  quantities  of  the  alkaloid, 
althouo'h  they  are  arrested  in  diastole  by  laigei  amoun  s. 

“'‘Bret  whTt  has  already  been  said,  it  is  evident  that  the  inemase  of 
the  nulse  seen  in  atropine-poisoning  is  in  a measure  due  to  paralysis 
ff  the  cardiac  inhibitory  nerves;  but  that  this  is  not  the  only  cause 
is  shown  by  the  fact  noticed  by  Lemattre  (Archives  Generates,  August 
Tsefflnd  confirmed  by  my  own  experiments  that  after  section  ° * 
par  varum  atropine  still  causes  an  increase  in  the  rapidity  of 

Sr’thtt  atropine  Icte  oTtKTac  ' 

possibly  nerves,  as  a stimulant,  and,  unless  it  be  m lethal  dose., 

destrou  the  excitability  of  these  nerves.  . • 0f 

The  relation  of  belladonna  to  the  vaso-mator  nervous  s^tem 
such  practical  importance  that  it  deserves  the  closest  aludy.  ^ 

Sequard  says  positively  that  the  drug  has  ‘he  Power  ° J’lt  r°sou8 
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In  1S57,  Wharton  Jones,  of  England  (Med.  Times  and  Gaz.,  p.  28, 
1857),  announced  the  fact  (confirmed  by  Lemattre,  loc.  cit.,  p.  52)  that 
if  atropine  be  dropped  upon  the  web  of  a frog’s  foot,  under  the  micro- 
scope the  vessels  can  be  seen  to  contract.  Dr.  Hayden  (Dublin  Quar- 
terly, Aug.  1863)  in  repeating  these  experiments  found  that  if  the  skin 
were  cut  just  above  the  foot,  no  contraction  occurred,  and  concluded 
that  the  phenomenon  was  purely  reflex.  Meuriot  (loc.  cit.,  p.  39)  has 
obtained  in  some  cases,  but  not  invariably,  the  results  of  the  last  ob- 
server. He  has,  however,  discovered  that  if  the  nerves  of  the  leg  be 
divided,  no  contraction  ever  takes  place.  Atropine  is  an  irritant,  and 
it  is  evident  that  the  contraction  caused  by  its  local  application  is 
simply,  as  Hayden  believed,  a reflex  phenomenon,  precisely  similar  to 
that  which  occurs  on  the  application  of  any  chemical  or  mechanical 
irritant.  The  experiments  of  Wharton  Jones,  upon  which  so  much 
has  been  based,  must,  therefore,  be  eliminated  from  the  evidence  on 
the  question.  The  problem  can  be  solved  only  by  studying  the  effects 
of  the  remedy  administered  so  as  to  act  on  the  part  solely  through 
the  circulation.  Meuriot,  as  the  result  of  such  studies  on  the  frog’s 
web,  has  concluded  that  there  is  in  the  first  stages  of  the  poisoning  a 
veiy  slight  contraction  of  the  vessels,  amounting  to  nothing  more  than 


k 

I 


. 1 O . O invic'  muiiu 

increase  of  their  tonieitv.  never  to  anv  dp.eirlAri 
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motor  centres,  atropine  is  powerless  to  produce  rise  of  arterial  piess- 
ure,  a fact  vouched  for  by  Bezold  and  Bloebaum,  and  which  I can 
confirm  from  my  own  experiments  (Amer.  Journ.  Med.  Sci .,  April, 
1873).  To  this  cumulative  evidence  must  be  added  the  experimental 
fact  noted  by  Bezold  and  Bloebaum,  that  when  a small  dose  of  atro- 
pine is  injected  into  the  carotid  artery— i.e.,  into  the  vaso-motor  centres 

there  is  an  instantaneous  rise  of  blood-pressure .* 

Viewing  all  these  facts  together,  I am  forced  to  give  assent  to  the 
proposition  that  atropine,  in  not  too  large  amount,  is  a stimulant  to  the 
vaso-motor  centres;  a conclusion  in  harmony  with  the  action  of  the 
drug  on  all  the  other  motor  centres.  All  observers  agree  that  in  the 
advanced  stage  of  atropine-poisoning,  after  the  blood-pressure  has  com- 
menced to  fall,  there  is  dilatation  of  the  capillaries.  It  seems  most 
probable  that  this  is  due  to  a direct  action  of  the  poison  on  the  muscu- 
lar fibres  in  the  coats  of  the  vessels;  for  when  directly  applied  to  the 
web  of  the  frog’s  foot,  atropine,  after  a time,  produces  an  evidently 
paralytic  dilatation ; and  Bezold  and  Bloebaum  have  found  that  the  arte, 
rial  muscular  coats  in  atropine-poisoning  finally  lose  their  irritability 
but  that  so  long  as  they  retain  it,  galvanic  stimulation  of  a sympathetic 
nerve  does  not  fail  to  induce  contraction  in  the  tributary  vesse  s. 

Action  upon  the  Nervous  System.-^  _ delirium  which  is  so  charac- 
teristic of  atropine-poisoning  shows  that  it  has  especia  re  a T°ns 
the  cerebral  cortex.  Professor  Albertom  has  made  a series  of  expe 
ments  to  determine  whether  it  inhibits  or  affects  the  motor  powers  of 
the  cortex.  He  finds  that  neither  the  single  large .dose ^ nor • th  re- 
peated  continuous  dose  has  any  power  m preventing  the  epilep 
seizure  resulting  in  dogs  from  the  stimulation 
the  cortex:  enormous  toxic  doses  seem  only  to  render  the  f 
slower  and  less  vivid  (Arch.f.  Exper.  Path.  Ptem,  xv.  265> 

* tf62’  D,IlsS0fBa1ts(“:  ril  animal  poisoned 

atropine  acts  as  a paralyza  , . j W after  it  was  com- 

and  also,  since  motion  persisted  m the  pro 

pletoly  lost  in  its  fellows,  that  this  mfluence  ° ^ ‘ Ttse  experiments 
upon  the  motor  trunks  before  the  spmal  centre  . Bloo. 

have  been  confirmed  by  Hemattre  (lea  P_  1 ■ Fraser  and 

baum  (1  oc.  cit,  p.  20),  by  Meunot  (loc.  cl.,  p.  Of),  . _ 


, » p„p«,  to  ...to  th.t  Bezold  „d  Iilocb.um  .tt.ibot.  U*  to 

anoe,  without,  however,  as  it  seems  to  mo,  good  reason. 
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others,  who  have  proved  that  atropine,  if  in  sufficient  dose,  has  the 
power  of  destroying  the  excitability  of  the  efferent  or  motor-nerve  fibres, 
but  that  it  must  be  in  very  large  quantity,  so  that  in  mammals  death 
may  be  caused  by  the  alkaloid  and  yet  a notable  amount  of  functional 
power  be  retained  by  the  motor  nerves.  Eezold  and  Bloebaum,  whose 
elaborate  experiments  are  especially  commendable,  affirm  that  very 
rarely  have  they  been  able  totally  to  destroy  by  atropine  the  functional 
power  of  the  motor  nerves,  and  also  have  shown  that  both  the  nerve- 
stem  and  the  peripheral  intra-muscular  nerve-endings  are  affected.  All 
ie  experimenters  agree  that  no  stage  of  super-excitability  preceding 
tnat  ot  depression  can  be  discovered. 

Professor  Thos.  R Fraser  discovered  in  1869  (Trans.  Roy.  Soc. 

thn  >l  ’ 450  ^ lf  a fr°g  receive  an  Ejection  of  about  one- 

^ ousandth  part  of  its  weight  of  atropine,  a condition  of  perfect 

Lm  two  to  f dtl0U  f TfleX  aCti°n  C°meS  °n  afte1'  a time’  and  la9t8 

horn  two  to  four  days,  to  be  succeeded  by  a tetanic  stage,  with  violent 

convulsions  and  excessive  excitability  of  the  reflex  centres.  The  con 

after  section^ ZtT  ^7  ^ ^ t0  h&  SPina1’ 

(Exp  59  p th  I , m n PartS  °f  tbe  bod^  ^ ^aser  fount 

^ P'  OJ,  p.  481)  that  when  he  protected  the  hind  leo-s  bv  tvlno-  +h0 

aor  a at  t,  bifurcation,  tetanus  Reared  in  them  atTtime  Zfn  the 

unable  ':,iT  "j  ''0iTI  |’fo  paralyzed  and  the  brachial  nerves  were 
unable  to  respond  to  the  galvanic  stimulation.  Again  he  was  Ik  to 

IJdidLyz ant  ot  the  nerve-trunks  Thoqp 
Drove  thnf  i iacts  would  seem  to 

vulsant  condition  of  th^  co ^ °f  ^ aCti°n  °f  atroPine  a con- 
efferent  nerves  This  conclus/8  by  a V^alyzed  state  of  the 

facts  observed  by  FrLer  anj  ITS’  T,’  invalidated  b7  certain 
Finger  and  Murrell.  Thus  in  some^n/  V 6 reC?nt  researclie8  of 
sis  was  at  no  time  sufficient  tT  ? 8 exPeriment*s  the  paraly- 

three  observers  the  tetanus  did  & ftanU9;  in  experiments  of  all 
the  nerve-trunks^M^r^TOroteeted  1 at  °nCe  in  parte  * which 

trary  to  the  observation  of  Fr^er  Z § °ff  tbeir  blood-8upply  i con- 
formed by  Einger  and  Mm.,.  n % ’ , number  of  experiments  per- 

developed  no  earlier  in  the  nroteVT  had  beeivtied  tetanus 

some  of  the  experffiiints  n/p  than  1U  tbe  unp^cted  leg.  In 

of  the  poison  passed  off— volunt— 1 idurre11  .tbe  Paralyzant  effect 

the  supervention  of  the  tetanus  ^The  r°  °X  aetion  returning— before 

paralysis  as  well  as  the  tetanus  is  d,  T ^ t0  Sh°W  tbat  tho 
the  drug  so  acting  upon  the  snlnl  duo  to  an  action  upon  the  centres, 
tensify  its  reflex  activity  Tim  i “ St  t0  ab°lisb  and  tben  in' 
not  at  present  be  considered  "CXIf lnat,onof  this  singular  action  can- 
believe  that  both  the  paTalvsis  ^ aad  Burrell 

action.  The  theory  is^hafth,  ' tho  totanus  ai'c  due  to  a depressant 
7 that  the  normal  cord  has  a power  of  insisting 
14  ° 
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impulses  received  from 

wide  propagation  among  the ^ m0*r  portions  of  the 
the  atropine-poisoning  11  , , , f nropagate  any  motor 

cord  are  so  paralyzed  as  to  be  unable  to  motor 

« to  be  able  to  generate  im- 

pulses  freely,  although  the  resistive  power  “f ' £ weifat’wfll' up 
ance.  Consequently  a peripheral  impulse  plays  as  jt  we  ^ 

^ r— “g  al1  tho 

exerts  a that  in 

“,:rrr:^ 

traoted,  and  that  the  paralyzant  action  is  also  be. 

frog  ; so  that  while  ""Xd,  S.  SL.  suffers  from 
ginning  paralyzed  and  < r>oisonin°-  and  often  exhibits 

convulsions  and  reflex  spasms  eai  y m ’ The  difference  in 

evidences  all  through  of  the  excited  reffex « tie 

the  action  of  non-fatal  doses  9 and  10,  from 

mammal  is  graphically  expressed  by  the  d.agiams,  g 

the  paper  of  Dr.  Fraser.  in  the  curve 

Kg  9 reP““\“e^h“Tne  of^normality,  AB,  before  the  curve 
of  paralysis,  opx  p2,  leav  , • tinse  Gf  -paralysis.  As 

ot-u— 

the  curve  of  opx  p2  neve  the  height  of  the  poison, 

considerable  spinal  stimulant  action. 

Fig.  9.  o 


Kg.  10  expresses  the  results  of  an  experiment 

although  there  was  some  curve  p4,  p„  P„,  Pm  Pf 

curve  s4,  s8,  s„,  s16,  anc  cjj  yet  it  is  manifest  tha 

,«!***  •»— 

covers  up  the  convulsivo  influence. 
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It  is  very  certain  that  in  man  atropine  exerts  this  double  influence  ■ 
for  the  records  of  poisoning-cases  are  at  once  the  records  of  convul- 
sions and  of  paralysis.  It  would  seem  that  early  profound  paralysis 
occurs  when  a very  large  dose  of  the  poison  has  been  taken  in  its  con- 
centrated alkaloidal  condition,  and  consequently  has  been  rapidly  ab- 
sorbed and  suddenly  precipitated  upon  the  nervous  system. 

In  the  experiments  of  Botkin,  made  by  tying  the  vessels  of  the 
frog’s  legs,  as  described  on  page  208,  the  investigator  found  that  al- 
though for  a time  irritation  of  the  foot  of  the  perfectly  paralyzed  leg 
would  cause  spasms  in  the  opposite  limb  whose  nerve  was  protected 
yet  later  in  the  poisoning,  although  irritation  of  the  foot  of  the  pro' 
tected  leg  caused  movements  in  that  leg,  no  irritation  of  the  opposite 
poisoned  loot  was  able  to  induce  any  response  whatever  on  either  side 
From  this  he  drew  the  inevitable  conclusion  that,  while  atropine 
paralyzes  first  the  motor  nerves,  yet  later  it  acts  also  on  the  afferent 
nerves  The  very  beautiful  experiments  of  Dr.  Fraser,  already  quoted 
ceitainly  show  that  the  afferent  nerves  enjoy  a comparative  immunity 
fiom  the  influence  of  atropine  in  large  doses.  For  when  one  le°-  of  a 
fiog  was  protected  by  tying  the  crural  artery  during  the  period  of 
general  paralysis,  any  irritation  of  the  poisoned  leg  would  produce 
immediate  reflex  convulsions  in  the  unpoisoned  extremity, -a  demon- 
stration that  while  the  functions  of  the  efferent  or  motor  nerves  were 
suspended  wherever  the  poison  reached,  the  afferent  nerves  retained 
moie  or  less  of  their  activity.  This  of  course  confirms  a portion  of 

atropine,  the  other  in  a solution  of  the  phosphate  of Z'  T,  °f 

n?  ^ 

arising  sources  not  necessarj fill  t^pdltlul^7  °f  fMaCy 
the  experiments.  They  certainlv  fonnfl 1 1 * t_~f  to  Vltlate  greatly 

preserved  for  some  time  its  ^ „ ’ owcver>  that  the  nerve-trunk 

immersed  in  a two  and  Vi ^°WeV  transraitting  impulse  even  when 

t0  tho 

I be  following  experiments  of  Meuriot  (loc  cit  n 
clusively  that  atroninA  pin™  ; « , ' 00 • cit.,  p.  95)  prove  con- 

that  if  a frog  be  hS  tilt Z ^ fT™  nerves.  ITo  found 

circulation,  and  then  be  ,5,1.  7 a™un<1  11,0  body  so  as  to  interrupt  the 

body,  at  hist  irritations  T * »T*"“  “ front  part  of  its 

after  a time  in  order  to  let  a P g,VS  rt“  t0  S0"0™1  spasms  but 
to  get  any  movements  of  the  hind  logs  it  is  neees- 


212  general  remedies. 

aarv  to  apply  an  irritant  to  them.  Again,  the  hinder  parts  of  a frog 
wore  so  bound  by  ligatures  as  to  cut  off  on  the  one  stde  all  commune 
cation  except  by  the  nerves,  and  on  the  other  to  leave  free  the  nerve 
and  the  vessels  A strong  injection  of  atropine  was  then  given  : and 
when  the  moment  came  that  irritation  of  the  periphery  of  t g 
whose  circulation  was  free  would  no  longer  cause  redox  spasms,  the 
artery  of  this  leg  also  was  tied,  so  that  both  legs,  the  one  atropinized, 
Te  not  were  now  connected  with  the  body  of  the  frog  only  by 
heir  ne  -ves  Strychnine  was  given  hypodermically,  and  it  was  found 
that  whUe  irritatfon  of  the  atropinized  leg  had  no  effect,  stimulation 

present” T^eTtheZfferent  «*>'  ; 

\TymT2  ^r^"era^7the  frogs  ^ 

the  matter  rests  simply  upon  the  assertion  b°f  aff“md  differently  hy 

the  sensitive  nerves  by  di  m • diffusion  through  the  cellular 

sonable  to  believe  that  any  perceptibk  diffus.on  throug^^  ^ 

tissue  should  occur  when  the  sea  o ii^e^  putnam!s  assertion  is 

the  body.  Taking ^ toge  ™ is  exceedingly  improbable,  and  is 

unsupported  by  detailed  e.  i exnerimentation  by  some 

seemingly  opposed  to  an  ^™°Uiuvegti  toT,s  that  have  ever  lived,  it 
of  the  most  experienced  an  probable  that  atropine 

seems  to  me  that  it  cannot  be  quickly  than 

^n^ 

^lin  ii^anatropini^^^^l1^^1  the  peripheral  sensation  was  already 
'"Vo  eanbo  no  doubt  that  in  the 

the  cerebrum  as  it  does  m man,  P*°cu^  ^ necessary  to  discuss  this 
intoxication  often  ending  m s up  • bella(j0nna  is  not  a hypnotic, 
matter  further,  except  o re  Vmedv  is  followed  by  sleep  in  disease 
The  fact  that  the  exhibition  o f*  ^ a b^notfc.  So  one 

is  no  proof  that  the  remedy  is  in  a pi  ope  J exhausted 

would"  give  oyster  soup  such  a sounc i- sleep, 

wakeful  states  of  the  system  such  food  may  b ^ 

zsts&l. » - — - - 

voluntary  muscles  escape  - 
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scathed  in  atropine-poisoning.  It  is  true  that  Lemattre  has  shown  that 
the  contractility  of  a striated  muscle  may  be  destroyed  by  soaking  it 
in  a very  concentrated  solution  of  the  alkaloid ; but  long  before  any 
such  action  can  take  place  in  life  the  animal  is  killed ; consequently 
after  death  from  belladonna  the  contractility  of  the  voluntary  muscles 
is  found  unimpaired. 

Action  on  the  Abdominal  Canal. — On  the  non-striated  muscles  the 
action  of  the  drug  is  pronounced,  but  its  exact  nature  is  uncertain 
Meuriot  states  (loc.  cit. , p.  112)  that  if  the  belly  of  an  animal  poisoned 
by  atropine  be  opened,  the  intestines  will  be  found  undergoing  violent 
contractions,  and  that  belladonna  is  a powerful  excitant  of  the  non 
striated  muscles.  On  the  other  hand,  Bezold  and  Bloebaum  affirm 
that  they  have  experimented  upon  the  intestines,  bladder,  uterus  and 
ureters,  and  that  in  all  cases  there  is  a state  of  marked  sedation  from 
atropine,  and  that,  whether  a small  or  a large  dose  be  used  (loc.  cit.,  p. 
o),  there  are  produced  muscular  quietness  and  relaxation  in  all  these 
organs, -evidences  of  sedation  not  preceded  by  any  stage  of  excite- 
ment and  always  accompanied  by  lessening  of  the  electro-muscular 
sensibility.  They  state,  further,  that  by  the  use  of  sufficient  doses  abso- 
u e muscular  paralysis  of  the  organs  above  named  is  induced,  so  that 
the  strongest  faradic  currents  are  unable  to  cause  any  motion.  P.  Keu- 
c e ( Das  Atropin  und  der  Semmungsnerven,  Inaug.  Diss,  Dorpat,  1868) 

efflt  ofY  “ 8eries  of  experiments  to  determine  the 

ect  of  atropine  upon  the  inhibitory  fibres  of  the  splanchnic  nerve 

en/  f b+Tn  a T,  bj  Pfliiger  that  £alvacization  of  the  peripheral 
is  of  the  divided  splanchnics  causes  immediate  arrest  of  the1  neri 

absotaT  “t  and,  although  the  subject  has  not  been 

absolutely  worked  out,  it  is  almost  certain  that  some  of  the  splanchnic 

. * increased  — n 

: res  £ r - — 

action  of  the  salt.  It  would  ° ™ ° .laige  doses  exaggerate  the 

lates  the  intestinal  inhibitory  ^ tlm  that  atroPine  first  stimu- 

the  question  Before 

' possible  that  all  these  observ  ^ leSearclles  are  necessary,  but  it  is 
' ences  being  the  result  ^ ™ ^ r6f°rted  cor™tly,  the  differ- 

> full  doses,  Atropine  vltawZ V*  d<T‘  aPPea™  certain  that,  in 

’ tine,  bladder,  etc  and  i/n  8 k°  8In00tb  mU8cular  fibres  of  the  intes- 

’ etc,  and  it  may  be  that  in  any  dose  it  depresses  their 
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activity  directly,  but  that,  by  paralyzing  more  quickly  the  inhibitory 
apparatus,  it  sometimes  places  the  intestinal  muscular  coat  m such  a 
position  that  it  will  respond  more  vigorously  than  normal  to  ex  er 
stimuli,  and  also  that  very  minute  doses  may  cause  quiet  bj  prodjmg 
inhibitory  stimulation.  This  view  is  borne  out  by  the  fact  that  the 
smallest  dose  used  by  Keuchel  was  0.075  gr  by  Ott  0.015  gr,  b >o 
observers  experimenting  on  the  rabbit.  When  Ott  used  0.45  g . 

got  the  same  result  as  did  Keuchel. 

Action  on  the  Bespiratory  System.- It  has  already  been  stated  that 
in  man  small  doses  of  atropine  do  not  affect  the  rcspirat,™  whereas 
large  doses  accelerate  it.  The  same  is  true  in  animals ; and  the  accel- 
era®  on  takes  place  even  when  the  vagi  have  been  previously  divided, - 
"that  it  is  due  to  a direct  stimulation  of  the  . 

in  the  medulla.  (Bezold  and  Bloebaum,  loc.  at,  p.  59-)  ^ ben  v y 

lame  fatal  doses  are  administered,  there  is  evidently  also  a paralysis  o 
Zt  portion  of  the  peripheral  pnenmogastric  nerve  which  rs  connected 
whh  the  function  of  respiration;  for  if  in  an  animal  suffering  on y 
from  a moderate  dose  the  par  vagum  be  cut,  respiration  is  profoundly 
affected  but  when  the  alkaloid  has  been  more  freely  given  no  mai  e 
Muence  is  exerted  upon  the  expiratory  rhythm  by  section  of  he 

the  loss  of  functional  power  m the  respiratoiy  neives. 

Action  o»  the  Glandular  System.- One  of  the 
hle  effects  of  medicinal 

rSTtht—  upon  the  skin  is  ^ - “£££ 

as  Was  first  discovered  by  bchitt,  section  ui 
nerve-filaments..  t of  Becretion  of  the  submaxillary 

chorda  tympam  is  end  produces  a greatly  in- 

gland, and  ga  ^aniza  ^ Keuchel’s  experiments  these  phenomena 
creased  flow  o s • animal  but  when  atropine  had  been  ex- 

occurred  in  the  unpois  ^ chorda  tympani  was  powerless 

end  of  the  nOTe 

Par&o,--When  atropine  is  exhibited 

escapes  from  the  body  through ohlmne,s  must  be  almost 
doses  the  amount  eliminated  thioua 

infinitely  small.  d of  atrop5ne  the  urine 

Action  on  the  Secretions.  Harlev  doubled.  1 am  confi- 

is  increased,— sometimes,  accenting  atly  and  is  not  always 

dent,  however,  that  this  increase  varies  greatly, 
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marked.  After  very  large  toxic  doses  the  urine  may  bo  at  first  in- 
creased, but  is  usually  lessened  very  early,  and  in  the  latter  stages  may 
be  entirely  suppressed  * Meuriot  states  that  the  secretion  of  urino 
rises  and  falls  in  atropine-poisoning  with  tho  arterial  pressure.  The 
experiments  of  Harley  upon  men  ( loc . cit.,  p.  214)  would  appear  to 
show  that  medicinal  doses  of  atropine  decidedly  increase  the  solids  of 
the  urine,  slightly  the  urea  and  uric  acid,  very  markedly  the  phosphates 
and  the  sulphates. 

In  regard  to  the  secretions  of  the  alimentary  canal,  the  action  of 
atropine  is  very  uncertain.  It  has  been  a matter  of  traditional  and 
clinical  belief  that  they  were  increased,  and  Harley  gives  some  experi- 
ments which  he  claims  corroborate  this ; Meuriot,  on  the  other  hand, 
states  that  they  are  lessened.  I cannot  find,  however,  any  experiments 
that  seem  to  me  decisive ; and  clinical  evidence  certainly  indicates  that 
the  alimentary  secretions,  if  affected  at  all,  are  increased. 

Action  on  the  Temperature.— In  moderate  doses  atropine  causes  a pro- 
nounced rise  in  temperature,  but  in  very  large  decidedly  toxic  amounts 
it  lessens  animal  heat.  Thus,  in  the  dog,  Meuriot  has  obtained  an  au,- 
mentation  of  from  1°  to  3°  C.,  and  Dumeril,  Demarquay,  and  Lecomtef 
° 0.  In  fatal  poisoning  of  the  same  animal,  these  observers  have 

noticed  a fall  respectively  of  5^°  and  of  3°.f  In  man,  Meuriot,  in  the 
use  of  medicinal  doses,  has  observed  the  temperature  to  rise  i°  to  1 1 ° 
and  Eulenburgt  to  *•.*  Harley  has  seen  in  man  an  elevation  of 

that  thp  -18‘  L 0tt  CoIlmar  (Therap.  Gaz.,  Aug.  1887)  have  found 

that  the  increase  of  the  bodily  temperature  produced  by  atropine  is  in- 

ependent  of  the  blood-pressure,  occurring  both  when  the  pressure  is 

increase  botlTof  V‘ 't  dTTd'  They  °Is°  flnd  that  thm  is  =>»ked 
nciease  both  of  heat-product, on  and  of  heat-dissipation,  the  produc- 

fodows  from  trVer’  aff<iCted  m°™  diSti“e“y  than  ‘Le  ^P^on.  It 
follows  from  these  experiments  that  the  cause  of  the  rise  of  temnera 

uie  is  increased  heat-production,  which  is  the  result,  in  all  probability 

that  tb“fl“Te  '11>0n  th9nerre-°entre8-  D™-  Ott  and  Collmar  belie™ 
spinal  corcT  anTth  !.  " | “‘‘mutation  of  the  thermo-genetic  centres  in  tho 

occurs  in  tetanus  Thefetl  f ^FmtUre  “ Paralleled  V that  which 
probably  caused  by  the  * 

the!:r:^“atthtaS  T ***•'««>  “ «■  -went  that 
quite  different.  erapeu  ic  and  in  toxic  doses  are  in  a sense 

dryness^  TetlVlT  “ * S°rt  °f  febriI°  »“>*>,  with 

quickened  respiration  ’ ,"C1®aScd  rol)ldlty  “»d  force  of  tho  circulation, 
__  respiration,  elevation  of  temperature,  and  secretion  of  febrile 


t a"° of  Dr-  M°™ <-1”"  .673). 

t Tb...  »g„„  ptok.%  of  lhom  Csnt)gr.dSi  lhoug]i  ,t  h nrt  J0  bj  UmrM 
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urine.  The  rapidity  of  the  heart’s  action  is  due  to  paralysis  of  the 
peripheral  inhibitory  nerve  and  to  stimulation  of  the  accelerator  nerves ; 
the  increased  arterial  pressure,  to  the  increased  cardiac  action,  together 
with  the  general  contraction  of  the  capillaries,  the  result  of  excitation 
of  the  vaso-motor  centres.  The  spinal  cord  is  not  sensibly  affected  by 
these  doses;  the  motor  and  probably  to  a much  less  degree  the  sensory 
peripheral  nerves  suffer  lessening  of  functional  activity,  althoug  e 
influence  of  therapeutic  doses  of  atropine  upon  them  must  be  very 
slight.  If  the  dose  be  sufficiently  large,  the  cerebrum  is  thrown  into 
a condition  of  mild  delirium,  resembling  that  of  fever. 

After  decidedly  toxic  doses  of  atropine,  the  blood-pressure  falls, 
from  dilatation  of  the  capillaries,  owing  to  the  paralysis  of  their  mus- 
cular coats,  and  from  direct  laming  of  the  heart-muscle  The  tempera- 
ture also  falls ; the  muscular  system  is  relaxed,  and  sensation  is  impaired 
from  the  paresis  of  the  motor  and  sensory  nerves  respectively;  yet 
convulsions  may  now  occur  from  the  over-activity  of  the  reflex ^ cent  , 
the  predominance  of  paralysis  or  of  convulsions  varying  with  the  dose 
accordingly  as  the  depressing  or  the  stimulating  influence  is 
powerful.  y Delirium  precedes  stupor,  which  m turn  precedes  dea  , 
from  asphyxia,  caused  by  depression  of  the  respiratory  centre  and  of 
the  motor  nerve-trunks,  or  very  rarely  from  syncope,  caused  by  failure 

°f  Action  —It  is  evident  that  when  belladonna  is  applied  to  a 

parf  it  lust  act  locally  as  a paralyzant,  no  doubt  overpowering  the 
capillary  walls,  the  sensory  and  motor  nerves,  and  even  musculai  an 
Xdular  cell-action ; for,  except  in  the  case  of  the  latter,  experimental 
evidence  has  already  been  brought  forward  to  prove  that  local - 7 a 
freely  applied,  belladonna  is  a sedative  poison,  and  clinical  evidence 
noints  very  strongly  to  its  exerting  a similar  influence  upon  gland-cells, 
izeller  (VirchoJs  Archiv,  Ixvi.  384)  has  found  that one-per-cent 
l ivT„f  atropine  brought  in  contact  with  the  blood,  outside  of  the 
body,  has  a decided  influence  in  arresting  the  movements  of  the  cor- 

even  the  specialists  difhr  to  thou- views 

states  that  the  atropine  plainly  by its  own  action  le  sens  he 

pressure,  but  that  it  subsequently  increases  it  by  the  d.lutntio 

pupil  which  it  causes.  


, Sc.  .1.0  C—  -if  ^ 

Profoa.oo  Do  Stollvog  von  C.rion.  W.on,  1808. 


Von 
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Before  discussing  briefly  the  action  of  atropine  upon  the  pupil,  the 
fact  that  a recent  American  female  writer  has  reasserted  the  old  theory 
that  the  movements  of  the  iris  are  due  to  erectile  tissue,  or,  in  other 
words,  to  its  blood-vessels,  seems  to  render  necessary  a few  words  as  to 
the  real  motile  power  of  the  part.  In  the  first  place,  it  is  an  indisputa- 
ble anatomical  fact  that  the  iris  is  largely  composed  of  muscular  fibres, 
and  it  is  a simple  common-sense  deduction  that  the  muscular  fibres  are 
there  for  the  purpose  of  causing  motion,  especially  since,  in  many 
animals,  it  can  be  readily  demonstrated  that  while  some  of  these  fibres 
are  circular,  others  are  radiating,  so  that  by  position  they  become  an- 
tagonistic. The  paper  of  Dr.  Arlt  ( Archiv  fur  Ophtlialmologie,  1869) 
seems  to  me  decisive.  In  a very  elaborate  series  of  experiments  it 
was  found  that  when  the  upper  cervical  ganglion  was  stimulated  the 
pupil  dilated  long  before  any  influence  upon  the  vessels  was  detected, 
and  that  on  cessation  of  the  stimulation  the  pupil  became  natural  long 
before  the  spasm  of  the  vessels  yielded ; to  my  mind  a proof  that  the 
ganglion  has  fibres  other  than  vaso-motor, — fibres  which  control  the 
muscular  actions  of  the  iris,  and  are  more  sensitive  than  the  vaso-motor 
filaments;  and,  secondarily,  a proof  that  the  movements  of  the  iris  are 
not  due  to  movements  of  the  blood-vessels.  Space  cannot  be  afforded 
in  the  present  work  for  a further  discussion  of  this  subject.  The  reader 
is  respectfully  referred  for  further  information  to  books  on  the  physiol- 
ogy of  the  eye,  and  especially  to  Engelhardt’s  paper,  Beitrdge  zur  Lehre 

von  den  Bewegungen  dev  Iris  (Unter such.  aus  dem  physiolog.  Laboratorium 
in  Wurzburg,  Theil  ii.). 

In  considering  the  action  of  belladonna  upon  the  eye,  it  is  necessary 
to  view  separately  its  influence  when  applied  locally  and  when  given 

theydiere  stand.  ^ 00“M"  ‘he8e  “ the 

It  may  be  firat  asserted  that  the  dilatation  induced  by  the  local  an 
not  due)  belladonna  or  of  its  principles  is  a nervous  phenomenon,  and 

ir  for  a,°al  to  °i  T *°*  UP°”  ^ “r  «*«  * the 

should  affect 


i 4-  au  inciu  position  should  afreet 

is  affl ' d S?  * 0™*-  • decisive  proof 


is  afforded  by  the  experiments  of  Bernstein  and  D^whXndTat 

were  annllod  J ,1  1 im  ,th°  atT°pm“ed  e^,  yet  when  the  electrodes 


wore  armliorl  wnen  tno  electr 

contraction  „c„,„.  J « .*»  «*»*  *«cUy  ‘he  iris, 


contraction  occurred  ml  ‘ , Ct  air6ctly  the  iris, 

the  nerve-endinDrtT  ■ T ?.pl“mable  only  by  ‘>'0  theory  that 
the  truth  of  thf  h e Pa™lyzed,  while  the  muscle  was  unaffected.  Of 

firmeckby  l G * "°  d0Ubt’  been  con- 

in  Wurzburg,  Theil  1.  S*  321)  UataSUCU  aus  dem  Prolog.  Laboratorium 

The  statement  first  made  by  Wharton  Jonos  {Med.  Times  and  Gaz., 
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1857),  that  the  reason  atropine  does  not  dilate  the  pupils  of  birds  is  that 
their  iridcs  have  no  radiating  fibres,  has  been  disproved  by  the  beautiful 
anatomical  researches  of  Alex.  Ivanoff  and  Alex.  Kollett  (Archw  fur 
Ophthalm.,  vol.  xv.  p.  1),  confirmed  by  Johannes  Diegel  (Max  Schultzes 
Archivfur  Microscop.  Anat,  Bd.  vi.  Heft  i,  1870).  Although  Professor 
Bonders  (Accommodation  and  Refraction,  New  Syd.  Soc.  ed,  p.  584)  says 
that  the  pupillary  action  of  atropine  “ is  slight  in  birds,  in  whom  it  was 
formerly  overlooked,”  in  my  own  experiments  the  most  thorough  appli- 
cation of  very  strong  solutions  to  the  eyes  of  pigeons  has  had  no  dis- 
tinct effect.  In  previous  editions  of  this  book  I ventured  the  surmise 
that  the  lack  of  action  of  atropine  upon  the  indes  of  birds  mig 
due  to  the  muscle  being  of  the  striated  type.  According  to  the  experi- 
ments of  Szpilman  and  Luchsinger,  this  supposition  is  correct.  In  the 
oesophagus  of  the  bird  the  muscle  is  non-striated,  and  atropine  pa 
lvzes  it  in  the  oesophagus  of  the  rabbit  the  muscle  is  striated,  and 
a7tr  pi-  has  no  addon?*  the  cat  a portion  of  the  esophagus  has 
smooth  muscular  fibres,  a part  striated,  and  the  former 
the  latter  unaffected,  by  atropine  (Arch./,  d bes.  Physiol,..  > 

The  dilatation  of  the  pupil  by  the  local  application  of  atropine 
is  certainly  independent  of  any  nerve-centres  farther  back  than  t 
ciliary  ganglion.1  This  is  proved  by  the  following  facts.  Claude  Be, 
nard  ( Physiol,  et  Pathol,  du  Systeme  nerveux,  Pans,  vol.  n.  p.  M2) 
Lemattr e(loc  cit.)  both  have  fbund  that  atropm e-mydnasis  occuib  m 
auTals  ate  sectL  of  the  oculomotor,  and  I hare  seen  it  m cases  of 
complete  oculo-motor  paralysis  in  man.  It  also  takes  place . after sec- 
e"  0f  the  trigeminus  or  of  the  cerrical  sympathetic,  or  of  both  of 
hese  nets  act  shown  by  the  testimony  of  »""ft 
by  my  own  experiments.  In  man^I  hare - «f  ^ 

Bpt«  tte  Implication  of  atropine  j 

iris.  The  experiments of  ^ ^ t0  estaMUh  the 

hardt,  already  quoted  a b 6yidcn0e  is  not,  however,  want- 

truth  <**»£££  haB  f0U„d  that  atropine  locally  applied  causes 
mydriasistfter  the  removal  of  the  ciliary  ganglion.  Professor  I.  Hoppe 

T S p iysiolog.  Pathol oyie  ier  Ner- 

discovered,  and  Y.  V alentin^  confirmed  the  discovery, 

r’ttte'  lye’ottTol  removed  frmn  the  body  atropine  will 

. Contraction  of  the  pupil  b.f.r.  diinUtion  .“1^“ 

paper. 
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produce  dilatation  of  the  pupil.  According  to  Boi'elli  ( Edinb . Med. 
Journ.,  Nov.  1871),  mydriasis  is  produced  by  the  alkaloid  when  applied 
to  the  eye  of  a man  just  dead.  Lastly,  the  presence  of  the  alkaloid  in 
the  humors  of  the  atropinized  eye  has  been  proved  by  numerous  ob- 
servers,  among  whom  may  be  mentioned  Lemattre  (loc.  cit.,  p.  55)  and 
Professor  Ponders  (loc.  cit.,  p.  588),  who  have  found  that  the  liquids 
removed  from  such  an  eye  are  capable  of  causing  dilatation  of  the 
pupil  of  another  eye. 

It  having  been  demonstrated  that  the  mydriasis  of  the  atropinized 
eye  is  the  result  of  an  action  upon  the  peripheral  nerve-fibres,  the  ques- 
tion arises,  Are  the  ends  of  the  oculo-motor,  the  contractor  of  the  pupil, 
paralyzed,  or  are  the  ends  of  the  sympathetic,  the  dilator,  stimulated, 
or  is  there  a double  influence,  both  of  these  actions  occurring?  Both 
Ponders  (loc.  cit.,  p.  589)*  and  Stellwag  von  Carion  (loc.  cit.,  p.  92)  insist 
that  the  paralysis  of  accommodation  is  proof  of  paralysis  of  the  oculo- 
motoi  neive,  and  it  seems  to  me  they  do  so  with  truth.  However  this 
may  be,  there  is  abundant  direct  proof  that  the  oculo-motor  fibres  are 
paralyzed,  since  the  experiments  of  Griinhagen,  which  prove  that  gal- 
vanization of  the  exposed  oculo-motor  nerve  does  not  affect  the  atro- 
pinized pupil,  have  been  confirmed  by  Engelhardt  (loc.  cit.,  p.  321)  and 
by  Rossbach  and  Frohlich  (Pharmak.  Untersuchungen,  Wurzburg,  i.  6). 

In  artificial  mydriasis  there  is,  then,  undoubtedly  peripheral  palsy 
of  the  oculo-motor.  The  question  arises,  Is  there  also  stimulation  of 
the  dilating  nerve?  The  evidence  as  to  this  is  not  so  positive,  but  to  my 
mmd  indicates  very  strongly  that  there  is  such  an  action.  Clinical  ex- 
perience certainly  shows  that  the  dilatation  produced  by  a mydriatic  is 
not  merely  a passive  movement  of  relaxation,  but  is  active,  capable  of 
tearing  up  inflammatory  adhesions  even  when  of  some  firmness.  Again 
the  dilatation  that  occurs  after  the  paralysis  of  the  oculo-motor  nerve 
m “an  an^  after  its  destruction  in  animals  is  not  at  all  equal  to  that 
procucer  y atropine,  and,  indeed,  can  be  largely  increased  by  the 
action  of  the  drug;  further,  in  the  eye  separated  entirely  from  the 
nerve-centres  (see  above)  atropine  still  causes  a wide  dilatation;  facts 
wh,ch  necessitate i the  belief  either  that  the  alkaloid  acts  upon  the 
sympathetic  fibr.Ua>,  or  that  the  peripheral  fibres  of  a nerve  are  in 
themselves  nerve-centres,  acting  upon  the  muscle  of  themselves  even 
when  sepai  ated  from  their  centres. 

It  has  been  urged  against  the  view  here  taken  that  even  the  widest 

Do  Rui  „^T“,i!8  mCreaSed  by  «al™izl“i“  of  ‘he  sympathetic, 
and  E„!  I T ° Ttra,7:  but'  81,106  Shagen,  Hirschmann, 
the  cor™  tal  7“rate'y  affl™  a»  the  result  of  personal  experiment 
Hs  t u h 7 °f  “e.  rrted  fact’  “ must  b6  accepted.  Granting 
ceivahle  lh  td°  "0t  th‘"k  “ ",arrant8  the  deduction,  since  it  is  con- 
that  an  agent  may  excite  the  peripheral  filaments  of  a nerve 


* Soo  also  Von  Graofo,  Deutsche  Klinik,  1861. 
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greatly,  and  yet  not  to  such  a point  that  they  shall  be  incapable  of 
further  excitation. 

In  conclusion,  the  action  of  atropine  applied  to  the  eye  may  be 
summed  up  as  follows : the  mydriasis  is  the  result  of  a direct  influence 
upon  the  peripheral  nerve-fibres,  those  of  the  oculo-motor  being  cer- 
tainly paralyzed,  those  of  the  sympathetic  and  its  ally  the  trigeminus 

being  probably  excited.  . , ,,  , 

In  regard  to  the  constitutional  action  of  atropine,  it  is  evident  that 

when  the  alkaloid  is  administered  internally  there  are  only  four  possi- 
ble ways  in  which  it  can  cause  mydriasis,  and  that  these  are  as  follows: 

1.  By  acting  alone  on  the  sympathetic  centres,  as  a stimulant.  • y 
acting  alone  on  the  oculo-motor  centres,  as  a paralyzant.  3.  By  com- 
bining these  actions.  4.  By  being  carried  to  the  eye,  and  acting  as 

though  locally  applied.  __  , 

Authors  are  greatly  at  variance  in  their  conclusions:  thus,  Hailey 

(The  Old  Vegetable  Neurotics ) and  Hayden  (Dublin  Quart.  Jour n., 
August,  1863)  may  be  cited  as  in  favor  of  the  first  new  ; and  u ge 
( Ueber  die  Bewegung  der  Iris,  1855),  Braun  (Arcluv fur  Ophthalm , Bd 
v Abth  ii.),  and  Hirschmann  (. Reichert's  Archw,  1863)  as  favonng  th 
second.  Neither  the  first  nor  the  second  view  is,  however,  tenable . 
the  first  because  of  a fact  which  has  been  asserted  by  authorities  and 
which  I have  experimentally  corroborated,  namely,  that : atropine  given 
hypodermically  causes  dilatation  of  the  pupil  after  section  both  of  the 
trigeminus  anJ  of  the  sympathetic  in  the  neck;  the  ^ ^ ^ 
reason  that  after  section  of  the  oculo-motor  in  animals,  or  after  com- 
plete paralysis  of  the  oculo-motor  in  man,  the  mydriasis  is  much 

than^tha^t  of (atrop^^  p have  noticed  that  the  dilatation  of 

the  pupif  under  the  constitutional  action  of  the  alkaloid  after  section 
of  the  cervical  sympathetic  is  still  greater 

nroduced  by  oculo-motor  paralysis.  At  my  solicitation,  • • ; 

L of  this  city,  cut  down  to  the  optic  nerve  in  a rabb.t  and  divided 
all  the  structures  about  it.  The  pupil  contracted  very  much  at  t 
‘time;  the  cornea  was  not  sensitive,  but  recovered  ^ “us^veuess 
part  after  some  days.  Atropine  given  Jt\n 

very  markedly,  but  not  nearly  to  the  extent  of  ^ 3 f ^ con_ 

this  experiment  all  the  ciliary  nerves i weie . ^ rea30„  that  the 

elusive  that  the  mydriasis  is  not  of  centiic  0 » contracting 

pupil  did  not  dilate  so  freely in  amount  of  blood 
“e  alLTof  a^piue^ntering  the  eye,  owing  to  the  division 

°f  A°u  !"of  Lomattre,  if  it  be  accurate  is  also  conclusive  in 
proving  'that  the  action  of  the  mydriatics  jou^he^pu^  ^ ^ 

■*— humore 


DELIRIFA  Cl  ENTS. 


221 


taken  from  dogs  poisoned  with  atropine,  and  even  from  a foetus  whose 
dam  had  been  killed  by  the  alkaloid.  Donders,  however  (loc.  cit.,  p.  589), 
failed  to  get  the  dilatation  ; and  two  or  three  experiments  have  yielded 
me  the  same  negative  result.  It  requires  no  elaborate  argument  to 
prove  that  in  this  case  a negative  result  does  not  overpower  a previ- 
ous positive  one  : still,  the  expex-iments  of  Lemattre  need  confirmation. 
In  the  Pennsylvania  Hospital,  xxnder  the  care  of  Dr.  Morton,  not  long 
since,  I saw  a man  who  had  been  wounded  by  a railroad-accident  in 
such  a way  that  the  whole  of  the  temporal  bone  anterior  to  the  petrous 
portion  was  thrust  into  the  side  of  the  head : there  was  complete 
paralysis  of  the  facial,  of  the  trigemimxs,  and  of  the  oculo-motor,  as 
coxxld  be  readily  demonstrated  upon  the  man,  who  lived  some  months, 
finally  dying  suddenly  of  abscess  of  the  brain.  The  carotid  canal  was 
so  pressed  upon  that  the  sympathetic,  which  passed  upwards  through 
it  to  the  eye,  must  have  also  been  paralyzed.  The  eye  was,  as  proved 
by  the  autopsy,  separated  from  all  connection  with  the  nexwe-centres, 
and  yet  when  atropine  was  given  hypodermically  the  pupil  dilated. 
The  pi  oof  seemed  complete  that  the  mydi’iasis  was  owing  to  a periph- 
eral action. 

Our  knowledge  of  the  action  of  atropine  upon  the  pupil  may  be 
summed  up  as  follows.  Atropine  applied  locally  causes  mydriasis  by 
paralyzing  the  peripheral  ends  of  the  oculo-motor  nerve,  and  probably 
by  stimulating  the  peripheral  ends  of  the  sympathetic.  Atropine  given 
internally  causes,  mydriasis,  not  by  influencing  the  nerve-centres,  but 
by  being  carried  in  the  blood  to  the  eye  itself  and  there  acting  precisely 
as  when  applied  locally. 

. ^herapeutics.  The  results  of  clinical  experience  are  in  strict  accord 
with  what  is  known  of  the  physiological  action  of  belladonna.  The 
c ief  indication  for  its  use  is  to  relax  spasm.  In  the  case  of  voluntary 
muscles  its  powers  are  comparatively  feeble,  except  when  it  is  thrown 
directly  into  the  muscle  affected.  In  this  manner  Dr.  S.  Weir  Mitchell 
(Injuries  of  Nerves  Philadelphia,  1872,  p.  258)  has  obtained  very  marked 
m he  fearful  spasms  following  nerve-wounds,  and  Dr.  J M Da 
Oosta  m rheumatic  spasm  (. Pennsylvania  Hasp.  Hep.,  1868).  The  benefit 

6Vlde^  due  t0  the  depressing  effect  of  the  drug  upon  the 
terminal  nerve-filaments,  with  which  it  comes  in  direct  contact  and 
o a certain  extent  also  upon  the  muscle  itself.  When  given  by  the 

scarcely  to  affect  it,  and  very  little  or  no  relief  follows.  As  has  been  ore 
viously  shown,  the  non-striated  muscles  are  more  affected  by  belladonna 

e«l“l T r;'  °UniCally  th°  dl'US  i8  f™"d  bo  ~re 

if  such  cases  if  ft  c lnVoluntary  than  of  the  voluntary  muscles  : 
ministered  " t *,  ^ °f  Va!Ue  U8od  It  may  be  thus  ad- 

menorrhoea in  f °°  lC)  m simPie  spasmodic  colic, — in  spasmodic  dys- 

stivation  in  ; pasmo  10  constriction  of  the  bowels  with  obstinate  con- 
stipation,^ laryngismus  stridulus,- in  nervous  cough, -in  asthma,- in 
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hiccough, — in  whooping-cough,— in  which,  as  originally  advised  by  Bre- 
tonneau,  it  has  been  largely  used  and  is  one  of  the  best  known  reme- 
dies • also,  even  in  the  spasms  accompanying  the  passage  of  renal  and 
biliary  calculi,  where  of  course  it  often  fails.  Wherever  it  is  possible 
however,  it  should  be  used  locally  in  spasm  of  the  involuntary  as  well 
as  of  the  voluntary  muscles.  Thus,  in  spasm  of  the  urethra  the  oint- 
ment should  be  rubbed  in  along  the  canal ; m rigid  os  uteri , the  extract 
should  be  applied  directly  to  the  os;  in  asthma,  belladonna  should  be 
inhaled,  by  means  either  of  the  cigarette  or  of  the  atomization  of  a 
decoction  of  the  leaves;  in  spasm  of  the  sphincter  ani  from  fissure  or 
other  cause,  it  should  be  applied  directly  to  the  part  by  poultice  or 
ointment.  Under  the  present  indication  may  be  considered  the  use  o 
the  remedy  in  constipation.  In  doses  of  one-quarter  to  one-ha  f gram 
of  the  extract,  belladonna  is  of  great  service  as  an  addition  to  laxative 

PlUIt  i8  no  doubt,  by  relaxing  spasm,  or  rather  by  lessening  irritability, 
that  bel’ladonna  acts  in  that  form  of  incontinence  of  urine  which  is  seen 
generally  in  children.  It  has  been  taught  that  this  affection  » due 
a relaxation  of  the  sphincter,  but  often  the  real  cause  is  an  urn  ability 
of  the  bladder,  so  that  spasmodic  contraction  occurs  under  the  stimulus 
of  a small  portion  of  urine.  Toxic  doses  of  belladonna  cause  a paralytic 
retention  of  urine  by  the  local  action  of  the  atropine  in  the  urme  upon 
the  bladder.  It  is  needless  to  point  out  more  m detail  how  the  indica- 
tions in  incontinence  are  met.  In  these  cases  the  drug  must  be  given 
in  as  large  doses  as  the  system  will  bear,  and  the  impression  should  b 
maintained  for  weeks.  Usually  the  dose  has  to  be  steadily  inpr^8^ 
To  relieve  Pain.- Physiologically  viewed,  atropine  should  be  of  lit t e 
value  for  this  purpose;  and  I think  clinical  evidence  bears  this  out 
Dr  Mitchell  has  had  probably  the  best  opportunities  ever  afforded  for 
testing  this,  and  he  says  decidedly  that  it  is  of  little  use  in  severe  suf- 
fering" My  own  experience  is  to  the  same  effect.  There  is,  however, 
considerable  evidence  of  its  value  in  neuralgia,  but  it  is  chiefly  as  to  it 
efficiency  when  injected  immediately  in  the  neighborhood  of  a painful 

-££££ the  idea onu- 
tractinfr  the  blood-vessels,  belladonna  has  been  h.ghly  contended lb, 

r fht: 

acute  diseases.  I ha\e  had  no  1 indicate  that  it  is 

r^e-l^ons  of  remedies.  In 


DELIR  IF  A Cl  ENTS. 


223 


chronic  albuminous  nephritis  I have  tried  it,  as  recommended  by  Dr. 
Harley  (loc.  cit.),  but  have  failed  to  derive  any  advantage  from  it.  In 
ordinary  sore  throat  it  docs  good  by  acting  upon  the  blood-vessels  and 
by  relaxing  the  pharyngeal  muscles.  It  may  possibly  be  of  use,  given 
before  the  administration  of  chloroform,  to  prevent  cardiac  inhibitory 
arrest.  (See  Brit.  Med.  Journ.,  1880,  ii.  620.) 

As  a stimulant  to  the  circulation,  belladonna  has  probably  not 
been  employed  as  much  as  it  ought  Dr.  Graves,  however,  commends 
it  especially  when  the  pupil  is  contracted  in  typhus  fever , and  it  has 
been  used  with  asserted  advantage  in  erysipelas , scarlet  fever , etc.  In 
cases  of  sudden  collapse  occurring  in  acute  disease  and  marked  by 
falling  of  the  temperature  below  normal,  with  great  loss  of  the  arte- 
rial tension  and  free  sweating,  atropine  is  of  the  greatest  value.  Such 
opllapse  is  not  infrequent  in  young  children  in  the  advanced  stages  of 
pneumonia , pleurisy , or  other  pulmonic  disease,  and  is  also  prone  to 
happen  in  puerperal  mania  and  similar  maniacal  states  occurring  in 
exhausted  patients.  It  is  similar  in  its  character  to  that  which  is  pro- 
duced by  perforations  of  the  stomach  or  intestine  or  as  the  result  of 
surgical  or  accidental  traumatisms.  It  is  a condition  of  shock  in  which 
the  loss  of  temperature  is  chiefly  the  result  of  vaso-motor  paralysis. 
In  surgical  cases  also  it  is  probable  that  excessive  pneumogastric  in- 
hibition is  present.  Proper  treatment  of  this  condition  consists  chiefly 
in  the  free  use  of  external  heat,  the  hypodermic  injection  of  atropine 
and  of  the  tincture  of  digitalis,  and  the  internal  administration  of 
alcoholic  stimulants:  of  all  these  drugs  atropine  is  probably  the  most 
valuable. 


To  arrest  Secretion.— Arresting  secretion  of  the  salivary  glands  by 
paralyzing  the  extreme  branches  of  the  chorda  tympani  has  already 
been  shown  to  be  a physiological  action  of  belladonna,  and  it  follows 
from  this  that  the  drug  should  be  useful  in  ptyalism.  I have  tried  it  in 
several  cases  of  mercurial  salivation,  and  found  that  it  arrests  almost  at 
once  the  discharge  of  saliva,  and  seemingly  facilitates  greatly  the  return 
to  health.  In  colliquative  sweats  it  was  originally  recommended  by  Pro- 
essor  Da  Costa  (Phila.  Med.  Times,  Feb.  15,  1871),  and  I have  found 
it  of  very  great  service.  A full  dose  of  belladonna  extract,  or  one- 
sixtieth  t°  oue-eightieth  of  a grain  of  atropine  used  hypodermically,  at 

Uve7ar  7 IT  Prevcnt  the  u8ual  night-sweat.  In  colliqua- 

tm  teluT/of Te^““  ^ * DeIl)aS°-  “d  ProbabIr 

JZfrf  11,0  broast  with  belladonna  ointment  are  habitually 

experiments*^  )e  purP08e  of  arresting  the  secretion  of  milk,  and  in  the 

Sened  the  H‘.mraerbaehOT  “P™  » 8°at  atropine  given  internally 

T “ M ? 1°,”’  e8P°0inlly  °f  the  Portions  of  the  milk 

. Sesammt.  Physiol.,  xxxiii.  228). 

was^serteTtl  '"t  Foismin0—li  * •‘•ted  that  as  far  back  as  1570  it 
asserted  that  opmm  and  belladonna  are,  in  their  influence  upon 
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the  system,  antagonistic.  In  the  early  part  of  the  present  century 
their  employment  as  counter -poisons  was  again  brought  prominently 
before  the  profession ; but,  although  a few  scattered  earlier  records  of 
their  use  as  such  exist  in  medical  literature,  it  was  not  until  the  paper 
of  Dr.  Wm.  F.  Norris  appeared  (Amer.  Journ.  Med.  Sci.,  Oct.  18G2) 
that  general  attention  was  attracted  to  the  subject.  Since  this  publi- 
cation, very  many  cases  of  the  use  of  the  one  medicine  in  poisoning 
by  the  other  have  been  published.  The  opposite  actions  of  bella- 
donna and  of  opium  upon  the  pupils  no  doubt  first  suggested  the  idea 
of  their  antagonism ; but  in  the  light  of  recent  experiments  these 
apparently  opposite  effects  upon  the  eye  cannot  be  considered  as  proving 
any  antagonism  between  the  drugs,  since  the  dilatation  is  due  to  a 
peripheric  and  the  contraction  to  a centric  influence.  In  an  investi- 
gation by  Dr.  J.  Hughes  Bennett  (Brit.  Med.  Journ.,  1874,  n.  547), 
twenty-one  rabbits  received  what  previous  experimentation  had  shown 
to  be  a fatal  dose  of  meconate  of  morphine  (10  grains),  and  afterwards 
sulphate  of  atropine;  six  recovered;  and  of  these  six,  four  some  wee  s 
afterwards  were  killed  by  a dose  of  10  grains  of  the  morphine  sa It. 
Eleven  rabbits  received  a dose  of  sulphate  of  atropine  ( 4 o L gi  am  ), 
and  afterwards  10  grains  of  the  meconate  of  morphine ; seven  recov- 
ered and  some  weeks  afterwards  the  meconate  of  morphine  (10  grams) 
being  given,  four  of  them  succumbed  to  it.  Again,  two  dogs  received 
the  fatal  dose  of  meconate  of  morphine  (21  grains),  and  afterwards  sul- 
phate of  atropine,  and  recovered,  only  to  die  some  days  afterwards  fiom 
the  effects  of  a second  two-and-a-quarter-grain  dose  of : tke  opium  sa  ^ 
These  experiments  certainly  warrant  the  conclusion  of  Dr.  Bennett  that 
atropine  is  physiologically  antagonistic  to  morphine  within  a limited  area , 
andrthat  it  exerts) ■ dog.  and  rabbits  a benedeial  mfluenee 

poisoning.  Dr.  Corona  (. London  Med.  Record,  1877,  p.  341)  and  P 
fessor  Bfirz  (Deutsch.  Med.  Wochenschr.,  Jan.  1887)  have  e^enmentaUy 
reached  conclusions  very  similar  to  those  of  Bennett.  What  I affirmed 
in  the  first  edition  of  this  work,  namely,  that  our  present  knowledge  of 
the  physiological  action  of  the  two  drugs  renders  a complete  antagoms 

- 

conclusion  o,  Dr.  Bennett  is  confirmed.  To  tabulate 

reported  oases  of  opium-  or  belladonna-poisoning  therefore 

narcotic  has  been  used  would  require  very  many  pages,  and  I r 

'pzxz “ i;:°or 

poisoning,  and  yet  no  one  would  assert  that  opram  an  rd co  it 

sense  antagonistic.  In  opium-po.sonmg  death  oc^h 

failure  of  the  respiration.  Atropine  is  the  - 1 treat- 

of  the  respiratory  stimulants,  and  as  such  is  invaluable  in  the 
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ment  of  opium-poisoning.  In  protracted  opium-narcosis  the  cardiac 
and  vaso-motor  actions  of  atropine  are  of  service ; but  it  should  never 
be  forgotten  that  the  main  influence  for  good  is  upon  the  respiratory 
centres  * The  first  improvement  from  atropine  in  these  cases  is  usu- 
ally increased  frequency  of  respiration ; and  as  the  breathing  becomes 
less  embarrassed  the  other  symptoms  ameliorate,  largely  because  of  the 
increased  aeration  of  the  blood. 

The  double  nature  of  profound  opium-narcosis  must  not  be  lost  sight 
of:  the  blood  is  saturated  with  carbonic  acid  almost  to  the  dead-line,  and 
much  ot  the  unconsciousness,  much  of  the  failing  circulation,  much  even 
of  the  embarrassed  respiration,  is  due  to  the  presence  of  the  gas.  As 
soon  as  the  system  is  in  a measure  relieved  of  this  load,  it  begins  to  re- 
bound; emetics  act,  consciousness  returns  to  some  extent,  the  circulation 
frees  itself,  and  the  road  leading  towards  health  is  entered  upon.  It  is 
a matter  of  the  gravest  practical  importance  to  decide  when,  how  and 
m what  quantities  the  mydriatic  should  be  employed.  The  exhibition 
o belladonna  should,  I think,  commence  as  soon  as  there  is  decided 
failure  of  tlm  respiration.  The  stomach  is  so  paralyzed  in  the  narcosis 
irom  it  that  it  is  uncertain  how  fast  absorption  will  take  place  from 
!t  ; and  the  drug  should  always  be  given  hypodermically,  in  the  form 
o the  alkaloid  if  possible.  The  first  injection  of  atropine  should  be 
of  such  size  that  it  could  not  possibly  do  harm ; and  one-fortieth  of  a 
giam  is  m most  instances  a fair  commencing  dose.  Very  generally 
eveiai  repetitions  of  this  are  necessary,  and  the  delicate  practical  point 
s to  decide  how  often  these  repetitions  shall  be  indulged  in. 

I think  that  frequently  too  much  atropine  is  given,  and  believe  that 
often  a great  deal  of  firmness  is  required  in  the!  eases  not  to  use  u 

Is  a ^ de'^The  7 Bi"Ce  T ““  iS  geDerally  Plaoed  “>« 

, S.  . Thfy  are  ln  fact  a very  unsafe  guide,  as  is  apparent 
en  i is  remembered  that  while  opium  contracts  them  by  influencing 

lr~rnoaupir  di,,ate8  them  by  » *•  Ss 

■ong  as  l otion  aldthca“'  ^ W*  g™r  so 

tion,  but  the  dose  beW  renew  7 8ymPtoma  are  undergoing  ameliora. 

is  manifested.  Thus  if  undoiM]  8°-  A'*  any  tendcncy  toa  relapse 

respirations  had  risen  from  f t *T“  °f  '*°Pino  in  » «*>  {he 
nsen  f,„m  torn-  to  e.ght  per  minute,  I would  not  use 


decided  effects  upon  the  circulation11  and  Auer!,nC!‘  lt  fountl  t,mt  atropine  produced  very 
' Soe  Berl™-  Mi".  Wochenschr.,  1878,  707.  r°8p,ratl°n-CUrvos  of  dogs  poisoned  with  opium. 
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the  counter-poison  ngain  until  there  was  manifest^  a 
respirations  to  grow  less  frequent,  or  unless  for  a long  pe..od 

been  no  improvement.  . . ,l  . poisonings  than 

Whenever  there  is  failure  of 
that  of  opium,  atropine  is  useful.  It  has  been  esE  j 

an  antidote  to  poisonous  fungi*  f l annlied,  belladonna  is  a 

As  a Local  Sedative.- Locally  and  f J^uscular  and  ner- 

sedative,  and,  I believe,  to  g.a*  “ “ UBeful  in  various  local  inflam- 

vous  tissues.  In  this  way  it  is  ^ J tlv  appears  to  do  good  in 
mations.  In  the  form  of  a plas  evi  _q  ^ ^ ^ neuralgia  ha9 

palpitation  of  the  heart  J ^hen  it  ig  de8ired  to  dry  up 

been  sufficiently  dwelt  on  In  mast  ^ ? h brea9t  is  often  very 

the  secretion  of  milk,  its  local  application  to  the  bre  it9 

efficacious.  Whenever  Mkdmma  » time,  it  "should 

good  effects  it  must  be  employed  fie  j.  external 

be  remembered  that  a ^ *<>v.  1856; 

application  have  been  rePor  In  cbildren  it  must  be  used  with 

h rr  Hf  :: 

Ha™g  nrysclf 

The  Use  of  Atropine  m Diseases  of the  Joy  ^ ^ desire  a mod. 
its  slight  solubility  m water  is  on  y PP  j d in  water  in  any 

erate  effect;  the  sulphate  however,  can  bej^  ^ 

desired  proportion,  and  thereto  , g 7 conjunctival  sac  of 

four-grain  solution  of  this  salt  » J minutes 

a healthy  and  emmetropic  J^^lblt  lhis  dilatation  rapidly  in 
the  pupil  commences  to  ’ thirty-five  minutes  it  has  attained 

creases,  till  m from  wen .y-  accommodation,  and  consequent  ability 

its  maximum.  The  power  marked  decrease  till  twenty-five 

to  read  fine  print,  does  n°  ® near  point  commences  rapidly  to  re- 
minutes have  elapsed,  w 1 aud  a half  to  an  hour  and  forty 

cede  from  the  eye,  until  in  an  completely  annulled,  and  only 

minutes  the  power  of  accommodation^  com!  7 panting 

objects  over  twenty  feet  On  the  second  day 

practically  parallel  lays,  can  aecommodation  begins  to  return, 

after  the  application  the  power ^of^  ^ .g  uguaUy  not  fully 

and  increases  rapidly  up  to  ' {ho  pupii  remains  with  but 

regained  till  from  ten  to  fo^teenjUyB  ^ , P 1 


* ..  iQTi . Arch  Phvtiol.  Normal*, 

v,  i 971  • Hrlt  Med.  Journ.,  U.  1374  , Aren.  ny 

» Consult  The  Doctor,  1874  , Unt.  M 
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little  change  till  the  third  day,  when  it  rapidly  contracts,  but  has  not 
fully  regained  its  normal  state  till  eleven  or  twelve  days  have  elapsed* 
The  mydriatic  action  of  the  di*ug  is  far  more  marked  from  a moder- 
ately strong  solution  applied  to  the  conjunctiva  than  from  its  internal 
use,  even  when  it  has  been  pushed  to  the  production  of  symptoms  of 
poisoning.  Thus  applied,  it  acts  on  the  intraocular  nerves  and  gano-lia- 
and  it  has  been  proved  by  Graefe  and  Donders  that  when  the  aqueous 
humor  of  an  animal  is  drawn  off  and  collected  after  its  application,  it 
contains  a sufficient  amount  of  the  drug  to  cause  dilatation  of  the  eye 
of  another  annual  when  applied  to  it.  These  experiments  have  been 

XX  xonflrd  by  iater  °ba<™'  ^ <*  «•  »*» 

appears  to  depend  on  the  thickness  of  the  cornea  and  the  age  of  the 
subject  selected  for  the  experiment.  It  will  be  apparent  from  the  fore 
going  statements  that  the  use  of  a strong  solution  of  atropine  Is  not 

debar  tL  mtielffi  ^ ^ COnSlderation’  inasmuch  as  it  is  likely  to 
lebai  the  patient  from  any  satisfactory  use  of  the  eyes  for  a period  of 

from  eight  to  twelve  day.  It  is,  however,  invaluable^  from  itS  ann  hila 

ino  witb 

of  hypermetropia  SS 

muscle  To  Xr!  aS8°Ci“ted  With  9P“3m  *•  UtaJ 

rs^L-ss:  KM4grr“~ : 

majority  of  cases  it  is  entirely  unnecessar^^rdflTtf ^ ^ 
a satisfactory  view  of  the  fmnrina  ^ dilate  the  pupil  to  obtain 

this  becomes  necLX we “aXT  ^ 1 but  where 

one-twentieth  grain  in  an  ounce  of'  X ' adTantage  a solution  of 
dilate  the  pup!  without  how”  l ’ ° dr°P  °r  tw°  of  tWs  will 

and  with  sea redy  any  Xl'I  ' “ absoIutel3'  ^movable, 

next  day  the  ,®iU  ™h  tte  accommodation;  on  the 

of  its  action  remains.  In  XesTf  s'!  X 7 ‘he  tbi''d  da7  »»  trace 
always  be  dilated ; otherwise wl 1 Xu  7faraCt  ‘be  PuPU  “bould 
Which  frequently  first  manifests  it, [7“'  J ‘°  diseover  the  lesion, 
from  the  periphery  of  X tnV  ! “ “ X faint  8trto  footing  oui 
prognostic  potat  as  to  thXrXbi  7 “ "ffords  118  » valuable 

cataract  is  ripe;  f„r  where the irii  fXTdXXX®0**0"  whsre  tho 
be  sure  that  it  is  more  prone  to  » maximum,  we  may 

more  liable  to  be  pressed  on  hi  , V"  ,nflammntory  action,  and 
behind  in  the  eye.  Doily  cxijri  "7  eol'tlonl  matter  which  may  remain 
a.ly  experience  shows  that  after  tho  creation 
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of  the  aqueous  humor  in  the 

tract  in  spite  of  any  pievious  . simulates  and  the  anterior  cham- 
closing  of  the  wound  the  humor  ^^TslTy.  It  is  most  useful 
her  is  re-established,  the  atropine  resu  nular  keratitis,  by  its 

in  all  inflammations  of  the  corne  . 1 y o tri„eminus,  it  dimin- 

local  anaesthetic  action  on  the  branches  ^ mitigate  the 

ishes  the  photophobia  and  blepharospas  , ^ contracting  the  ciliary 

intensity  of  the  inflammation  y ^ nutritive  material  carried  to 

vessels,  thus  diminishing  6 , 8UP^  forated  the  central  region  of  the 

the  cornea.  Where  an  the  energetic  use  of 

cornea,  and  a prolapse  of  the  i ^ ^ irig  tQ  detach  it  from 

atropine  often  enables  the  radiati  g ^ by  lymph,  and  the 

the  cornea  as  soon  as  the  eventing  the  formation  of  anterior 

anterior  chamber  restored,  th  P Uention  to  the  “healing  and 

synechia.  Mackenzie  long  of  the  cornea  occurring  in  the 

anodyne”  effect  ot  atropine  1 universally  recognized, 

ophthalmia  of  new-born  ch;  Suiting  from  other  forms 

and  which  holds  good  many  writers  that  part  at 

of  purulent  conjunctivitis..  < ascribed  to  its  diminution  of 

least  of  this  beneficial  action  is  to  ^ ^ solution  of  atropine 

intraocular  tension  * In  cases  ' at  „hort  intervals  until  «e 

should  at  the  outset  be  aM>  1 1 nd  subsequently  suffi- 

ce obtained  a full  “^5^0^00.  We  thus  place 
eiently  often  to  maintain  the  . Mood.supply,  and  prevent  the 

the  inflamed  tissue  at  rest,  dim  .b ^ s0  frequent  a cause 

formation  of  posterior  ?y"och'  ’ h h . mecbanically-irritating  effect 

„f  the  recurrence  of  this  disease  by  th® ^ fta, 

— putting  a strain  on  the  iraj  whioh  normally  takes  place  with 

variation  in  the  diameter  of  the  p 1 TartaBon  of  the  intensity 

every  change  of  convergence  and  «th  eve  y^  ^ ^ „ piastered 

of  light.  Moreover,  extensive  ym  he3  of  lymph  tend  to  pro- 

down to  the  anterior  capsule  y . » Nutrition  of  the  lens.  Where 
duce  cataract,  by  mterf®nnfd  Tonvue-shaped,  they  may  often  he  torn 

thTOU^^b^fts^cti^nyrXi^aftert^lapee^^yeaM. 


. That  .tropin.  dl.M** 

many  other  good  1 *”4  “ ob.'or.or.  ot  the  premt  daj-  c„. 
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Atropine  acts  more  powerfully  in  iritis  after  the  abstraction  of 
blood,*  and  occasionally,  where  there  is  much  exudation,  fails  to  pro- 
duce its  etfect  till  after  the  constitutional  effect  of  mercury  has  been 
obtained.  In  some  individuals  the  instillation  of  a strong  solution  of 
atropine,  by  its  rapid  passage  through  the  tear-passages  into  the  nose 
and  throat,  produces  symptoms  of  slight  belladonna-poisoning, — viz., 
flushed  face,  rapid  pulse,  dryness  of  the  throat,  slight  dysphagia ; but 
this  may  usually  be  diminished  or  prevented  by  gargling  the  thx-oat 
with  watei’,  by  compressing  the  canaliculi,  or  by  everting  the  lower 
punctum  lachrymarum.  In  some  individuals  it  produces  a curiously- 
irritant  action  on  the  conjunctiva,  known  as  atropine  conjunctivitis; 
this  is  sometimes  quite  severe,  calling  forth  almost  erysipelatous  symp- 
toms, at  other  times  bringing  out  a crop  of  granulations.  This  is  owing 
to  idiosyncrasy,  and  will  then  happen  with  perfectly  neutral  solutions. 
It  should  in  such  cases  be  discontinued,  and  the  conjunctivitis  which  it 
has  called  forth  combated  by  weak  solutions  of  alum  and  sulphate  of 
zinc  or  other  mild  astringent.  We  find,  too,  in  some  cases  of  iritis, 
especially  those  occurring  in  rheumatic  patients  with  posterior  synechias 
due  to  repeated  previous  attacks,  that  not  only  do  we  fail  to  dilate  the 
pupil,  but  that  atropia  acts  as  an  irritant  to  the  eye.  We  are  then 
obliged  to  give  up  its  use,  and  resort  to  the  application  of  dry  warmth 
and  appropriate  constitutional  remedies.  Atropine  will  occasionally,  in 
cases  of  chronic  glaucoma,  precipitate  an  acute  attack,  and  is,  therefore, 
to  be  used  with  due  consideration  in  this  disease,  j* 


A great  deal  has  been  written  about  the  value  of  belladonna  as  a 
prophylactic  in  scarlatina,  and  authorities  differ  very  much.  For  a 
discussion  of  the  subject  I must  refer  the  reader  to  the  treatises  of 
Dn  Geo.  B.  Wood,  Dr.  Stille,  Dr.  Waring,  etc.  I have  never  had  a 
decisive  opportunity  of  testing  the  matter,  but  have  no  faith  in  the 
efficacy  of  the  remedy.  It  ought  to  be  tried  further,  however.  The 
p an  practised  has  been  to  dissolve  two  grains  of  the  extract  in  a fluid- 
ounce  of  water,  and  give  two  drops  daily  to  a child  a year  old,  addin- 
one  drop  for  every  year  in  older  children  up  to  twelve  years. 

Toxicology— Sufficient  has  already  been  said  about  the  general 
symptoms  of  belladonna-poisoning.  Those  which  are  characteristic  are 

dilat!7ne89,  1 thr0afc’  thG  increased  frequency  of  breathing,  the 
Mtte  tE  ’ • efflOTes<!™“  on  tta  skin,  the  rapid  pulse,  the 

of  t ?’  80metime8  convulsions,  all  ending  in  abolition 

and^naralvslR0  tT  7 8tUp°r’  rai>id  feebl°  Pu,8e’  cold  extremities, 
“LE’r \ " °f  a patient  suffering  front  belladonna: 

poisoning  be  dropped  into  the  eye  of  the  eat  or  rabbit,  it  trill  dilate 

nologie,  vol.  ii.  p’nrt  2,  film  ( notef^’  P ^ L°nd°n’ 1854,  araoft  Arrhlv  /Ur  Ophthal- 

Oph,lTsl,  tlftSM  ,0''  T P“'1  S’  P-  H'  1,«rb0>  T A”r- 

l , i»us.  Wollg,  Dlteaeee  of  the  EyC)  p 517  (2d  Amor  od  )< 
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as  ir 

d0^btf  l ‘ to  a sort  of  laryngitis  produced  by  poisonous  doses  of 
calls  attention  to  a _ A / ■ L i.irvnx  roughness  of  voice, 

belladonna,  and  characterized  by  pain  n the  la  y - , h 
nnd  the  expectoration  of  minute,  pearly,  tough  pellets,  x*  I 
in  the  advanced  stages  of  two  cases  of  pojsomng  ur ider  ^ 

The  minimum  fatal  doses  of  the  p P g Qf  the  root  ha9 

scarcely  known.  _ An Feb.  1845)  ; but, 
produced  death  m five  \ l tbe  ino-estion  of  three 

on  the  other  hand,  Jurisprudence,  London,  1873, 

" 1 of  a grafn  of  atropine  wU.  often 

p.  43-t).  > Chambers  reports  (^Lancet,  18o  ) 

produce  farming  aymp  oms ; y^  ^ ^ taken  about  tw0  teaspoonfuls 

recovery  m a child  fo  y «■  alkaloid  in  half  an  ounce. 

of  a solution  containing  a gr  , teristic  lesions  are  to  be  found. 

After  death  from  belladonna,  no  character  tat  c lesto  t0 

In  the  treatment  of  purpose 

prevent  the  absorption  of  any  more  difficulties  are 

emetics  or  the  stomach-pump  should 1 be  need.  **« » ., ; tt  „ 

to  be  mot  and  the  same  the  avoids 

well  to  exhibit  tannic  acld  *°  .Jj  After  the  stomach  has  been 

salts  which  are  soluble  with  difflcu  f.  ^ they  arise.  The  exact 
evacuated,  the  various  symp  oms  1 "think,  been  deter- 
mine of  opium  in  bella^nna-poisoningfb^J10^!^^^  ig  t0  be 

mined,  and  its  use  should  on  y poisoning  by  a mydriatic, 

expected  from  its  judicious  emP  ' ^ulation  during  the  stage 

in  order  to  keep  up  the  respirationaml^^  Cshould  be  employed  as  in 
of  failure  of  function  the  ^ b beat  and  by  mustard,  flagel- 

opium-poisonmg.  External  especially  the  use  of  the  alternate 

lations,  etc,  artificial  Physostigma 

cold  and  hot  douche,  should  all  be  1 ta„onistic  t0  atropine  within 

and  jaborandi  appear  to  he  some  atropine-poisoning  (Lancet, 

certain  limits,  and  jaborandi h» been  used  nfte»  the  dis- 

1876,  i.  346).  As  this  subject ■«  ^ " the  reader  is  referred  for 
cussion  of  the  action  o o ie8|  Calabar  bean  and  jaborandi. 

further  information  to  the  a P generally  complete  reten- 

After  toxic  doses  of  ““  ""  cretion  contains  the  greater  part  of  the 

— ion  in  the  bladder  is  at  least  eonee.va- 

ble,  the  catheter  should  be  ^“j/neror  used  internally  in  substance 

ADMINISTRATION.-Bellal  harmaoop<Bla  except  two  (designated 

All  the  preparations  of  ho  3.  • the  tincture  ( Tincture.  Bel- 

below)  are  made  from  the  leaveen  T 7^  ^ *****  f 

T of “ ^(Extractum  — « 
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dose,  one  to  two  minims;  the  plaster  ( Emplastrum  Belladonna ?*)  repro- 
8ents  its  W0ight  of  root ; the  ointment  ( Unguentum  Belladonnce ) contains 
one-tenth  of  extract.  The  abstract  (Abstraction  Belladonnce ) represents 
twice  its  weight  of  root,  dose,  one  grain.  The  sulphate  of  atropine 
(Atropince  Sulphas ) is  most  commonly  used,  on  account  of  its  solubility 
in  water.  One-sixtieth  of  a grain  of  atropine  or  its  salt,  given  hypoder- 
mically, will  generally  produce  slight  dryness  of  the  throat  or  other 
indications  of  its  constitutional  action.  Where  rapidity  of  action  is 
required,  this  is  the  best  method  of  administering  belladonna. 

_ Hydrobromate  of  Homatropine.— Homatropine  is  an  alkaloid  arti- 
hmaliy  produced  from  atropine,  the  hydrobromate  of  which  is  preferred 
tor  practical  use  on  account  of  its  being  stable  and  not  hygroscopic.  It 
is  sai  to  produce,  when  taken  internally,  symptoms  similar  to  those 
caused  by  atropine,  except  that  it  slows  the  pulse.  This  retardation 
as  been  proved  by  Tweedy  and  Ringer,  Beyer,  and  De  Schweinitz  and 
aie  (Med.  ISews,  1887,  li.  731)  to  be  at  least  in  part  the  result  of 
a direct  action  of  the  drug  upon  the  heart-muscle  or  its  contained  gan- 

nilfe  TT  T the  fr°g  and  iQ  the  terraPin  the  application  of  homatro- 
p hydrobromate  to  the  exposed  heart  in  situ  reduces  very  greatly 

b number  of  the  beats.  In  the  dog  injection  of  the  alkaloM  into 
e jugular  vem  is  followed  by  a fall  of  as  much  as  thirty  or  forty 

part  the1™1 T6;  W,  , Dra'  De  Sollw<iinitz  “d  Hare  believe  to  be  in 

vavi  ‘aLe»  ! °f  ,8t‘nm,at,<m  of  nerves,  beeause  section  of  the 

a i causes  a marked  increase  in  the  pulse-rate,  “although  not  such  a 

s T°u  . aPPear  lf  tbe  inhibitory  apparatus  was  intact.”  This  in- 

stimula°te,Pth8<i’rat6  ^ howerer’ to  m-V  mi“d  prove  that  the  drug 

the  rlult  nurtw’  T ‘he  Primary  8l0wi“S  of  the  P^ 
™«E  riT  r',1P°’  th°  heart-™sd».  unless  that  muscle 

moval  of  b!  P , '}  W°uld  8tffl  feel  t0  extent  the  re- 
ap increase  ■ ,7“  lnhlblt»n,  and  respond  to  section  of  the  va»i  by 

found  that  the  MoNh  Contractioa-  Schweinitz  and  Hare 
of  the  . le  pulse-rate  was  accompanied  by  a marked  fall 

at  thL«r&r  ‘I16  -Pr0dUCti0n  °f  a8Phyxia  «•  followed 
appear  that  the  faH  of  n ' " artenal  Pressure,  it  would 

alysis,  but  of  the  oTtCilT  * Ta9°'m°t0r  Pal'- 

confirmed  by  °f  Tweedy  aud  Ringer, 

the  frog  a brief  neriod  nf'i  Y™  that  homatroPine  produces 

relaxation,  with  abolition  of  ■ a imus’  ollowed  by  absolute  muscular 

from  six  to  eight  hours  if  the  do^  lY  .V°luntar^  activity,  followed  in 
— YYYY_he  dose  has  been  properly  proportioned,  by 


plaster  or  ointment;  and  plTen  ""hould  ahY roduccd  *>7  the  free  external  use  of  belladonna 
of  throat  or  disorder  of  vision  ootne  on  F b°  Warnod  to  romovo  the  plaster  if  dryness 
Record,  Jan.  1884,  also  Jburn.  Amer.  McU.lZ"  il  ^ ^ ^ ^ 
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return  of  votary  movements,  associated ‘ 

great  intensity.  The  convulsive  the  nerve- 

according  to  Do  Schweinitz  an  aie,  ig  centrie 

trunks  and  muscles  are  not  affected.  The  cause 

as  a mydnatic  has  ^ -died  e^ially 

hy  Chas.  A.  Oliver  (Amen 

(Trans.  Amer.  Ophthal.  Soc.,  18  ),  ■ influence  of  the  alka- 

1886),  and  Drs.  De  Schweinitz  and  Hare ^ except 

loid  upon  the  eye  is  e tmpLry  The 

that  it  is  somewhat  more  feeb  twentv  minutes  after  the  instil- 

pupil  begins  to  dilate  in  from  seven  to  twen  ^k  ^ ^ 

Lion  of  the  drug,  and  accomnmdatmn  fads  [ complete, 

minutes:  in  from  one  to  seventy-two ^ bourn  the  recov^  7^  1 

According  to  Dr.  De  Schwemi  z,  a completely,  provided  it  be 

ficiently  strong  to  paralyze  ac^omm^^^  ^ ^ degired  8imply  to  dilate 

dropped  repeatedly  m o e J nTT1inations  a single  application  of  a 
the  pupil  for  ophthalmoscopic  e-mmaDons,  ^ ^ # ^ 

solution  of  four  grams  to  the  o ^ not  only  because  vision 

tical  mydriatic  is  greatly  superior  ^ ^ u ,g  legg  irritating  to 

becomes  normal  in  a few  o , produce  serious  systemic  dis- 

the  conjunct™ jdmuAjs  pro^  ^ ^ & iWe  lowing  of 

I pTo  has  i ycl  been  noted  after  its  most  repeated  use. 

SIKAJ.  Datura  Stramonium,  or 

The  leaves  and  seeds  respec  ive  y three  Gr  four  feet  high, 

Jamestown  Weed,  a coarse  bushy,  annu  ^ ^ Great  Britain,  and 

growing  in  waste  places  bothm  wMtish,  fetid  flowers, 

readily  distinguished  _ y caDSule9  The  leaves  are  large,  smooth, 

and  its  quadrivalve  spmesce  P h The  seeds  are  small, 

ovate,  irregularly  -""^uSish  narcotic  taste.  The 
brownish  black,  rentform  wdh  a 5 di800vered  by  Geiger  and 

active  principle  is  “ "ut  vvhtb,  according  to  Ladenburg,  ts  a 
Hesse,  and  named  JJaturin  , 

mixture  of  atropine  and  8iological  evidence  as  to  the  iden- 

Piiysiological  Action.  P accord  with  the  chemical  proof 

tity  of  dalurine  and  atropine  “ ’n  ( differ  in  no  respect  from 

The  symptoms  of  poisoning  by  stiamon 

, j)r.  »■.  Mackintosh, 

b,  boroattoplno,  and  that  «»>»«“  „pu,n«l.a  tf  0—  ' 

rrrsrr.:-- » « - *irorl“- 
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those  of  belladonna-poisoning,  although  Laurent  ( Be  V Hyoscyamine  et 
de  la  Daturine,  These,  Paris,  p.  22,  1870)  asserts  that  irregularity  of  the 
heart’s  action  is  more  marked  under  the  influence  of  stramonium.  The 
same  accelerated  pulse,  the  same  elevation  of  temperature,  the  same 
wild  delirium,  the  same  increased  frequency  of  respiration,  the  same 
•widely-dilated  pupils,  the  same  red  efflorescence  on  the  skin,  the  same 
restlessness  or  convulsions,  occur  in  both  cases,  and,  -when  the  dose  has 
been  sufficiently  large,  end  alike  in  abolition  of  the  functions  of  circu- 
lation, respiration,  and  innervation, — stupor,  general  paralysis,  weak, 
rapid,  thready  pulse,  threatened  asphyxia,  constituting  the  phenomena 
of  the  closing  scene  in  poisoning  from  either  narcotic. 

The  most  careful,  minute  investigation  of  the  physiological  action  of 
daturme  which  I have  met  with  is  that  of  Charles  Laurent,  already 
quoted.  In  his  experiments  that  observer  found  that  under  the  micro- 
scope the  capillaries  of  the  frog’s  web  could  be  seen  to  contract  upon 
the  application  of  daturine,  even  after  division  of  the  nerves  of  the  limb  ; 
that  the  pulse-rate  and  arterial  tension  are  both  augmented  by  small 
doses  of  the  poison,  but  that  by  large  doses  the  arterial  tension  is 
diminished,  although  the  pulse  is  still  increased  in  frequency;  that 
when  the  heart  is  completely  separated  from  all  connection  with  the 
central  nervous  system,  daturine  reduces  the  number  of  its  beats : that 
respiration  is  accelerated  by  the  alkaloid,  even  after  section  of  the 
pneumogastrics ; that  by  moderate  doses  of  the  alkaloid  the  conducting 
power  of  the  sensory  or  of  the  motor  nerves  is  not  destroyed  ; that  the 
muscular  contractility  is  not  affected;  that  small  doses  increase  large 
ones  diminish,  intestinal  peristalsis.  Elaborate  discussion  of  these  facets 
seems  unnecessary.  It  is  seemingly  demonstrated,  both  from  a chemi- 
cal and  from  a physiological  point  of  view,  that  daturine  and  atropine 
are  identical.  r 

TEEP.Api:DT,cs.--S|r!>i1)or|ium  may  be  used  to  meet  precisely  the  same 

I!*™1 “ bel“°T  U haa  be“  e8peCi8lly  emPloyed  fa  spasmodic 

lea™  Tbiy  * °f  ciSarettea  mada  *7  rolling  up  the  dried 

bT  heir?  ™'y  eiBdent  Whea  there  is  organic  disease ; 

but  their  use  reqmres  some  caution,  as  very  alarming  symptoms  if  not 

stramcmium  , h6™  *?***  * ^ cateptasms 

stramonmm  leaves  are  often  applied  with  advantage  to  painful  local 
inflammations,  inflamed  hemorrhoids,  etc  1 

md^fZThZe?'-?!.6  °fflCi”al  PreParations  of  stramonium  are  all 
dose,  one-fourth  to  ' a T^aro  ^he  extract  (Extractum  Stramonii,  U.S.), 

1 to  10  US)  dose  + ne  a sram;  the  tincture  (Tinctura  Stramonii— 

^ -inims  ; and  the  (S* 

Toxirm  nnv  a ’ U'S')’  dose’  0n0  to  two  minims. 

monium,  is  very  csPfcially  °f  children,  by  stra- 

treatment  stramonii  • •’  POlnt0’ as  regards  both  symptoms  and 

meat,  stramonmm.po.souing  and  belladonna-poisoning  are  alike. 
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HYOSCYAMI  FOLIA— HYOSCYAMUS  LEAVES.  U.S. 

Hyoscyamua  niger  is  a coarse  herbaceous  biennial,  indigenous  in 
England,  and  naturalized  in  the  Northern  United  States.  The  leaves 
which  alone  are  officinal,  are  largo,  oblong-ovate,  deeply  sinuated,  and 
very  hairy  In  1821  Poschier  announced  the  existence  of  an  alkaloid  in 
hyoscyamus,  but  it  was  not  until  1833  that  Geiger  and  Hesse  succeeded 
in  obtaining  it  pure.  According  to  Geiger,  when  slowly  crystallized, 
Hyoscyamine  occurs  in  transparent  needles,  and  in  star-shaped  or  jus  y 
clusters  of  crystals.  According  to  the  recent  researches  of  Ladenburg, 
hyoscyamus  contains  two  alkaloids:  one  is  crystallizable,  has  the  same 
chemical  formula  as  atropine,  and  constitutes  the  crystalline  hyoscyamine 
of  commerce,  and  its  sulphate  is  the  Hyoscyaminx  Sulphas  of  the  UH. 
Pharmacopoeia;  the  other  is  amorphous,  constitutes  the  amorphous  hyos- 
cyamine of  commerce,  and,  although  it  has  the  same  chemical  formula 
as  hyoscyamine,  is  diverse  from  it ; to  it  Ladenburg  gives  the  name  of 

hlJ° Physiological  ^^^ItVdiroff  and  Dullenberg  have  noticed 
in  man,  as  the  result  of  the  ingestion  of  hyoscyamus,  dryness  of  the 
throat  and  mouth,  brief  sinking  of  the  pulse-rate,  followed  by  increased 
frequency,  mydriasis,  giddiness,  muscular  weakness,  and  ^ejnty  of 
.ait  The  experiments  of  Schroff,  of  Laurent,  and  especially  of  Hailey 
(The  Old  Vegetable  Neurotics ),  indicate  that  hyoscyamus  is  much  more 
if  a hypnotic  than  is  belladonna.  Yet  Harley’s  recorded  observations 

would  seem  to  show  that  in  some 

somnia  According  to  Harley,  the  primary  sinking  of  the  pulse  is  mu 
more  marked  after  hyoscyamus  than  after  its  sistermarcoti^  Lament 

(Be  V Hyoscyamine  et  de  la  Baturine,  p.  5)  a im  * , • 

caused  by  hyoscyamus  is  calm,  while  that  produced  by  belladonna  is 
"LVpage  » of  » boo,  is  reached  a case  o 
noisonin-  in  which  the  delirium  was  “furious.  Schrofl  ( W°™enD 
! 7 Veitschr  der  Gesellsch.  der  Aerzte  zu  Wien,  1865)  asserted  that  pneu- 
L a constant  and  even  characteristic  lesion  of  hyoscyamus- 

beats;  that  moderate  doses  mem«*d . the  mp  t J sy8lem>  t,,e 

after  section  of  tho  pneuruogasti  , ■ 1 ■ was  the  same  as 

muscles,  and  the  intestines,  tho  act, on  of  hyoecy.rn.ne 
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that  of  daturine.  The  more  important  of  these  conclusions  were  also 
experimentally  arrived  at  by  Heilmann  ( Beitrage  zur  Kenntniss  der 
physiol.  Wirkungen  des  Hyoscyamins , etc.,  Jena,  1873).  Dr.  R.  Gnauclc 
found  ( Verhandlung . d.  Physiolog.  Gesellsch.  zu  Berlin , Aug.  1881)  that 
hyoscyamine  agrees  with  atropine  in  its  action  upon  the  vagus  and 
heart-muscle,  but  is  less  powerful  and  persistent  in  its  influence,  and 
also  acts  as  a powerful  soporific : it  further  appeared  especially  to  dilate 
the  internal  abdominal  vessels. 

Therapeutics. — Hyoscyamus  may  be  used  to  fulfil  any  of  the  indi- 
cations for  which  belladonna  is  employed.  Clinical  experience  appears 
m a measure  to  bear  out  the  assertions  of  various  authorities  as  to  the 
superiority  of  hyoscyamus  as  a hypnotic.  It  has  been  much  employed 
by  alienists  in  various  forms  of  delirious  insanity  ( West  Riding  Lun. 
Asyl.  Med.  Reports,  v. ; London  Pract.,  xvii.  17,  xx.  85 ; Lancet , 1879, 
ii-  > Archives  of  Med.,  1880).  Many  of  them  claim  that  hyoscyamine 
has  a very  special  calmative  effect.  The  diagnosis  and  treatment  of 
hyoscyamus-poisoning  are  identical  with  those  of  belladonna-poisoning. 

The  preparations  are  the  alcoholic  extract  (fExtr actum  Hyoscyami 
Alcoholicum,  U.S. — dried  leaves),  dose,  one  to  three  grains,  and  the 
tincture  ( Tinctura  Hyoscyami,  U.S.— dried  leaves  1 to  6.66),  dose,  half  a 
flui drachm  to  two  fluidrachms. 


Before  we  can  reach  positive  results  with  hyoscyamus  it  is  neces- 
saiy  that  the  isolated,  crystallized  alkaloids  be  separately  studied.  Dr. 
J.  C.  Shaw  ( Journ . Nerv.  and  Ment.  Lis.,  vii.  27)  has  recently  partially 
studied  crystallized  and  presumably  pure  hyoscyamine , and  found  that 
it  affects  the  system  of  voluntary  movement  and  the  circulation,  in- 
cluding the  heart  and  the  vaso-motor  system,  exactly  as  atropine  does. 
In  a single  experiment  the  respiration  did  not  seem  to  be  affected  as  by 
atropine ; but  this  is  contradicted  by  results  arrived  at  by  previous  ex- 
perimenters, and  needs  confirmation.  Upon  man  Dr.  Shaw  believes,  as 
do  many  other  alienists,  that  hyoscyamine  acts  as  a soporific.  He  states 
that  it  is  less  powerful  as  a mydriatic  than  is  atropine,  and  that  it  dimin- 
ishes the  respiratory  rate.  It  must  be  remembered  that  these  studies 
iiave  been  made  upon  lunatics;  before  the  conclusions  can  be  accepted 
as  established,  much  more  elaborate  experimental  researches  are  neces- 
sary, also  studies  upon  normal  individuals,  and  especially  contrasting 
studies  made  with  atropine  and  hyoscyamine  upon  maniacs;  by  the 
use  of  alternate  doses  upon  the  same  individual  any  difference  of  action 

hlr^Vw  f"8  C0UW  readi^  be  detocted.  It  should  also  be  remem- 

denev  7 h/®  Studles  uPon  norm^  ™n  Dr.  Richter  noted  no  ten- 

dency to  sleep  {Neurolog.  Centralbl.,  i.  294). 

a case  00m?a~ti^  study  of  hyoscyamine  and  atropine  upon 

were  found  tn  m‘ln'a  ? Professor  Sydney  Ringer,  the  two  alkaloids 

mercial  hiJn,  pract,callr  alike  ( Practitioner , March,  1877).  Com- 
J jamme  was  formerly  very  impure,  and  a grain  lias  been 
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given  with  impunity;  but  one-fortieth  of  n grain  of  the  pure  alkaloid 
muscular  power  disturbance  of  P ha8  Te  uttle 

jrssags. — - -•  "•  '■ 

. P„U.,  studies  * *-£»" 

Mairet  .ad  Comb.ni.le  (Compl. -*<«*•  J»-  /.  &ptr.  Pali.  Wo™-,  18ST>' 

1886),  Claussens  (/»««?•  ^l8S->  restatement  of  the  work  done  by  his  pupil 

the  paper  by  Robert  being  apparently  a -tatemen^  ^ by  ^ gave  evidences  o 

Sohrt.  Mairet  and  Combemale  found  produeed  in  man.  The  results  obtained 

the  presence  of  hallucinations  such  as  ^““e*  J which  I arrived  at  myself 

b,  the  other  iarestig.t.rs  ^"‘“hieb  were  no*  emw«J  the  Tb. 

as  to  indicate  that  we  were  working  difficaltthat  I cannot  help  suspecting  that  much 

separation  of  hyoscyamine  from  hyoscine  contaminated  with  the  other  alkaloid,  and 

that  is  sold  often  as  pure  results  have  been  thus  entailed.  Claussens  like 

that  discordant  physiological  and  therapeu  m ^ nervc.  P.  Rondeau  afhrrns 

myself,  found  that  hyoscine  does  not  pa  ly  to ^ and  Kobert  came  to  a similar 
that  he  has  seen  such  paralysis  J * laced  directly  upon  the  heart  of  the  frog 

conclusion,  Kobert  stating  that  when  y J contractions  are  re-established,  and 

which  has  suffered  diastolic  -restfrom  musc^a  ^ ^ ^ ^ ^ ^ 0 

also  that  when  it  is  applied  o P oentre.  In  further  experimentation  upon  ogs 

diastolic  arrest  by  galvanization  o ^he  vag  anying  nerves  was  cut  galvanisation 

and  cats,  it  was  found  that  when  the  va„usi ^ ^ . f hyo8oln.  had  been  previously  ad- 

of  the  central  end  caused  no  sin  0 oscine  paralyzes  the  vagus  nerve.  The  exp 

ministered,  and  Kobert  deduces  from .this  t y ^ hyoscine  tho  depressor  nerve 

ment  evidently  proves  no  more  than  t ‘ Jt  is  possible  that  directly  applied  to  the 

i3  no  longer  able  to  cause  vaso-motor  dilata  influenco  upon  those  nerves  be  so 

frog’s  heart  hyoscine  may  paralyze  the  g , y absorbed  and  is  acting  upon  the  whole 

Sbt  as  not  to  be  apparent  when  the  tbo  pul8e  becomes  slower  rather  than 

organism.  Almost  all  clinical  observers  1 assuredly  shows,  too,  that  the  drug  has 

more  rapid  under  the  influence  of  hyoscino  a of  vagu8.paralysis  is  of  necj.ty 

no  marked  paralytic  action  upon  the _ vagus,  upon  the  spinal  cord  of  the 

very  rapid.  Robert  also  found  that  tayosci  \ ^ ^ w().gbt.  butf  as  the  paralyzing  in- 
frog when  given  in  doses  of  ono-fivo-  mn<  r i onC-one-thousandth  part  of  t ic  rog  - 

fluen'eo  of  the  drug  in  my  experience  was  of  reflex  activity  with  absolute 

woight,  whUc  it  seems  most  probable  that  Kobert,  or  ra 

- * — " °f  “d 
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maintained  by  artificial  respiration  the  vaso-motor  system  is  finally 
paralyzed.  On  the  heart  itself  hyoscine  acts  as  a very  feeble  depress- 
ant; it  does  not  paralyze  the  pneumogastrics.  In  man  the  symptoms 
which  are  produced  by  decided  doses  are  dryness  of  the  mouth,  flushing 
of  the  face,  great  sleepiness,  associated  in  some  cases  with  semi-delirious 
mutterings,  and  a feeling  of  giddiness  like  that  of  intoxication.  The 
respirations  are  lessened  in  frequency,  and  the  pulse-rate  is  also  some- 
what diminished;  mydriasis  is  usually,  but  not  always,  pronounced. 
After  very  large  doses  the  symptoms  mentioned  are  more  intense ; the 
pulse  becomes  slow  and  full,  but,  according  to  the  sphygmographic 
tracings  of  Dr.  J.  B.  Andrews,  without  alteration  of  tension,  the  pupils 
dilated,  the  mouth  and  throat  excessively  dry,  and  the  voice  hoarse  or 
even  partially  suppressed,  probably  from  paralysis  of  the  vocal  cords. 
The  respirations  are  slow  and  full,  and  are  said  by  Dr.  H.  M.  Wetherill 
( Therap . Gaz .,  i.  199)  to  be  sometimes  Cheyne-Stokes.  The  face  and 
the  general  surface  of  the  body  are  suffused,  muscular  relaxation  is 
pronounced,  and  loss  of  co-ordination  usually  very  evident.  The  skin, 
so  far  from  being  abnormally  dry,  is  commonly  bathed  in  perspiration. 
Seveial  observers  assert  also  that  there  is  a rise  of  temperature.  Dr. 
H.  A.  Hutchinson  (. Alienist  and  Neurologist , iii.  539)  took  a quarter 
of  a grain  of  very  impure  hyoscine : quiet  coma  with  entire  muscular 
relaxation  was  produced,  and  lasted  eleven  hours.  It  is  evident  that  in 
man,  as  in  animals,  the  motor  tract  of  the  spinal  cord  and  the  cerebral 
coitex  are  esjiecially  affected  by  this  alkaloid,  which  is  also  a respira- 
tory paralyzant.  No  case  of  fatal  poisoning  is  on  record.  On  the  other 
hand,  very  severe  symptoms  are  alleged  by  several  physicians  to  have 
followed  the  use  of  very  small  doses  of  the  drug.  Dr.  O’Hara  ( Therap. 
Gaz.,  ii.  26)  saw  one-ninety-sixth  of  a grain  administered  hypoder- 
mically produce  very  severe  disturbance,  lasting  for  twenty-eight  hours, 
with  total  lack  of  remembrance  of  occurrences  which  took  place  during 
the  seven  hours  following  the  injection;  while  Dr.  Hoot  ( Therap . Gaz° 
vol.  n.)  asserts  that  one-three-hundredth  of  a grain  given  by  the 
mouth  produced  violent  poisoning,  and  even  one-twelve-hundredth  very 
pronounced  symptoms.  The  dispensing  of  thoso  exceedingly  minute 
quantities  of  a drug  requires  so  much  care  that  it  is  extremely  prob- 
a fle  that  more  of  the  alkaloid  was  given  than  is  alleged.  A disagree- 
able  symptom  which  has  been  noted  by  several  observers,  and  which 
nyself  have  seen  produced  by  hyoscine,  is  paralysis  of  the  pharynx, 

action  was  7 a 80  °f  the  laiyngeal  muscles-  The  importance  of  this 

TjlZZf  ^V,Gry  t0  me  hy  my  uofcicing  it  in  a case  of 

hvoscLe  w feV6r  Wlth  great  diphtheritic  exudation,  in  which  the 

Lsomnk  W PVZTh  immediate  reliGf  °f  th°  Patent  delirious 

rapiZ  iicronr^  **  the  influenC0  °f  the  d™S  thc  dyspnma 

PAccordin  * T*  m m(:ensifcy  and  ln  an  h°ur  or  two  ended  in  death. 

b,o£ateo  hvos J°hn  TWeedj  Dec'  1S86)’  the  hydro- 

bromate  of  hyoscine  is  a very  powerful  local  mydriatic,  a half  of  one 
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per  cent,  solution  rapidly  paralyzing  accommodation  and  dilating  the 
pupil.  It  is  said  that  it  does  not  produce  any  irritation,  and  that  its 
maximum  effects  are  reached  in  one-third  the  time  necessary  for  t ose 
of  atropine,  and  are  more  permanent  and  less  affected  by  cserme.  - 
E.  Gley  and  P.  Rondeau  (Compt.-Rend.  Soc.  Biol,  1887,  iv.  ) ia\c 
found  that  the  mydriasis  is  not  prevented  by  previous  destruction  o 
the  cervical  sympathetic  in  the  rabbit,  and  that  irritation  of  the  sym- 
pathetic nerve  will  increase  the  dilatation.  . , 

The  results  of  my  experiments  with  hyoscine  upon  the  o\v  ei  amnia  s 
led  to  its  use  as  a hypnotic,  and  it  has  proved  itself  a valuable  thera- 
peutic agent,  especially  useful  in  cases  of  insomnia  with  delirious  ex- 
cRementtsuch  as  occurs  in  acute  mania  and  in  other  forms  of  insanity 

Under  these  circumstances  its  effects  in  producing  sleep  are  often  ex- 
traordinary: it  has  been  in  my  experience  especially  valuable  m those 
cases  in  which  morphine  intensified  the  excitement,  and  I have i frequen  j 
seen  it  succeed  after  the  failure  of  both  chloral  and  morp  • ^ 

Urium  tremens  it  in  some  cases  has  acted  most  favoiab  y. 
pupation  of  my  memoir,  hyoscine  has  been  very  extensively  used, 
lith  in  most  cases  favorable  results.  (See  J B.  Andrews,  A*rVoam. 
r rw  1 qs'i  • Dr  J Mitchell  Bruce,  Land.  Bract.,  vol.  xxxv  ., 

S?;.321;  also  ous  papers  in  As  ea^  as 

1031  professor  Edlesen  (Centralbl.  f.  Med.  Wissensch.,  1881,  41b)  stated 
that  hyoscine  is  useful  in  asthma  and .also 

Rudolph  Gnauck  (CentraM.  f.  Med.  Wissensch  1881,  801  Chante  . 
i 1889  488)  that  it  had  a powerful  hypnotic  influence. 

and  Tirard  (Practitioner.  Feh.  ctes  of  "vere 

ments  that  hyoscine  is  an  en  ney  emnloyed  Dr.  Bruce  also 

-err;::;?- - 

feeble  condition  of  the  heart  forbade  chloral.  a 

asst: 

sions,  which  can  almost  invariably  be  controlled^  ^ 

of  rH  t0  A of  a .giam  °,n  ? aoitans  attended  with  much  aching  pain 
pronounced  relief  m para  y g ^ praised  the  drug  highly 

by  the  use  of  y09Cine>  ^ Th  Aug.  1887).  In  most  cases  it  should 

“ 1";  as  itta  simply  a P~,  and  if  used  eon- 
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stantly  is  prone  to  lose  its  power.  Erb  lias  used  it  with  advantage  in 
various  spasms.  In  one  or  two  cases  of  spinal  accessory  spasm  it  has 
in  my  hands  failed. 

Ilyoscine  very  rarely  if  ever  causes  other  disagreeable  after-effects 
than  a little  dryness  of  the  throat,  although  occasionally  some  headache 
has  been  noted.  Nausea,  constipation,  or  other  disturbance  of  the  ali- 
mentary canal  is  never  produced.  The  action  of  hyoscine  given  hypo- 
dermically is  manifested  inside  of  ten  minutes,  and  lasts  from  about  six  to 
eight  hours.  In  severe  excitement,  especially  that  of  violent  insanity, 
the  dose  should  be  repeated  every  six  or  eight  hours.  The  remedy 
being  free  from  irritant  properties,  no  local  ill  effects  follow  its  hypo- 
dermic administration.  The  dose  for  hypodermic  use  may  be  set  down 
at  from  ^ to  of  a grain.  Excessive  susceptibility  to  the  action 
of  hyoscine  being  a not  infrequent  idiosyncrasy,  it  is  best  to  give  at 
first  amounts  below  the  minimum  dose  here  stated.  The  tastelessness 
of  hyoscine  makes  it  exceedingly  easy  to  administer  it  to  insane  or 
other  patients  without  their  knowledge. 

Ilyoscine  is  with  difficulty  separated  from  its  sister  alkaloid  hyoscy- 
arnme,  and  it  is  essential  for  successful  results  that  the  practitioner 
have  a pure  article  of  hyoscine.  In  my  own  practice  I rely  solely  upon 
that  made  by  Merck,  of  Darmstadt. 


u.s. 


ERYTHROXYLON— COCA. 

. The  ,leaves  of  the  Erythroxylon  Coca,  a South  American  shrub,  which 
is  very  largely  cultivated  in  Peru  and  neighboring  countries,  resemble 
in  size  and  shape  those  of  the  tea,  but  are  not  dentate,  and  are  distin- 
guished from  most  medicinal  leaves  by  a slightly-curved  line,  running 
from  the  base  to  the  apex,  on  each  side  of  the  midrib,  and  produced  by 

e pecuhar  folding  of  leaf  in  the  bud.  In  1855,  Gardeke  discov- 
ered m coca  an  alkaloid  to  which  he  gave  the  name  Erythroxylvne ; but 
pmcipl0WM  first  thoroughly  studied  by  Dr.  Albert  Niemann,  from 
m it  received  the  name  Cocaine,  by  which  it  is  now  usually  known 

fouTmrtsofC< 3l°!  eS\tranSpHnt  priams>  80luWe  in  seven  hundred  and 

le  Th  7 ; and  f0rmS  With  the  acid8  bitter  soluble, 

Wn  7 , ; dGS  C°Came’ the  leaves  contain  a peculiar  tannin 

xnown  as  coca-tannic  acid.  r 

thePco™Trtn.  rATN'~&0m  tl,e  days  0f  the  Inca8  «">  *eaveB  of 

South  An!  h b°e“  ononn ously  used  by  the  natives  of  Western 
pounds  of  tb  “e  “ 8tlm,llant’  aad  i»  stated  that  about  forty  million 
C they  »remehm  “T"”'!7  Mi“d  ashes  o?  a little 

being  the  muscular  strer^R  ***  7 mereaso  greatly  for  the  time 

employed  habituallv  Si  7 endurance-  Although  coca  is  thus 
organism  is  veiwTnin  °u  ^ °f  7 action  ”Pon  the  human 
detailed  reports  of  77  ° G’  ^ but  8Clcntific  observers  have  given 

to  incrl:Cp„Znt  “,“7  M°dorate  <*— 

veiy  extraordinary  degree,  both  physical 
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and  mental  power.  The  most  important  account  of  its  action  upon 
the  human  being  that  we  have  is  that  of  M.  Montega^ ; but  all  in- 
vestigators concur  in  praising  the  peculiar  sense  of  calm  and  1 PI 
ness,  the  insensibility  to  fatigue,  and  the  increase  of  bodily  and  mental 

activity  which  the  drug  produces.  „ , 

Montegazza  states  that  when  he  took  two  hnndre  g™1QS  . 
leaves  he  was  in  a short  time  plunged  into  a condition  of  peculiar 
physical  beatitude,  in  which  he  seemed  to  be  isolated  from  the  rest  of 
the7  world  and  to  live  in  a peculiar  atmosphere  of  active  calm  In 
little  while  there  came  also  a sense  of  plenitude  of  power, 
accompanied  by  a real  increase  of  physical  ablllty>B0  ^ ea9y 

whirh  in  his  ordinary  condition  were  impossible  to  him  became  ea.>. 

Ss  state  was  succeeded  by  a natural  profound  sleep, 

the  whole  of  twenty-four  hours.  After  very  large  doses  of  coca,  in  13 
the  whole  o y . f sympt0ms  occurred  to  which  the 

Montegazza  s case,  a peculiar  „ 7 1 one  occasion  be 

name  of  “ cocaleine  intoxication  was  given,  l , 

after  the  second  a bour3  the  palpitations  bad  ceased, 

There  was  now  a condition  of  mtox  Cc  , fppiino-  of  in- 

, , i Unuhish  M Montegazza  was  possessed  by  a feel.  g 

duced  by  hasnis  . & , cmpcession  of  visions  and 

tense  beatitude-and  inner  joyousness,  wh  ed  idlybefore 

phantasmagoria,  most  brilliant in  c°  °' ' “ n ’a  worid  0f  shifting  and 

W9  eye3t  a^tivTas  into ^ kaleidoscope.  He  rapidly  passed  into  a 
~s  condition  which  he  £ “ Z 

although  when  addressed  he  would  an^  ^ perhaps  a more  ac- 

sciousness  he  was,  as were,  bum  nm  ^ by  a sudden 

curate  description  would  ) carried  out  of  himself, 

rush  of  intellectual  anc  emo  lona  ’ of  tpe  bo(}y.  An  hour  or  two 
and  knew  not  whether  be  was  in  riends  “that  God  was  un- 

later  he  was  sufficiently  calm  to  ^ , prefer  a 

just,  in  that  he  had  ma  e ma  thousand  years  without  it.”  As 

life  of  ten  years  of  coca  to  one  of  ^ ^ irresistibie  desire  to 

£ :Utions' and  offcrod  no 
physical  evidences  of  his  coca  debau^  best  information, 

P The  moderate  daily  use  of  coca,  £ but)  according  to 

i,  not  injurious,  and  increases  ‘ “ us0  is  mdily  formed,  and 

Professor  Poeppig,  the  habit  of  l - ,om8  oro  usually  those  of 

produces  very  serious  results.  The  first  sj  1 
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disorder  of  the  digestive  organs.  Little  by  little  the  power  of  digestion 
is  lost;  an  incurable  insomnia  is  developed,  emaciation  becomes  extreme 
ascites  appears,  and  the  patient  finally  dies  in  a condition  of  general 
marasmus.  Other  authors  especially  dwell  upon  the  enfeeblement  of 
the  intellectual  faculties  as  very  marked  in  those  who  use  the  stimulant 
to  excess.  Dr.  Tschudy  states  that  the  inveterate  coca-chewer  can  be 
recognized  by  his  uncertain  step,  his  general  apathy,  his  sunken  eyes 
surrounded  by  a deep  purple  aureole,  his  trembling  lips,  his  green 
encrusted  teeth,  and  his  excessively  fetid  breath,  with  the  peculiar 
blackness  about  the  corners  of  the  mouth. 

Already  in  this  country  victims  of  the  cocaine  habit  have  in  a 
number  of  cases  presented  themselves  for  treatment.  Usually  the 
cocaine  has  been  taken  as  a substitute  for  or  an  aid  to  morphine.  It 
is,  think,  perfectly  safe  to  withdraw  the  cocaine  at  once.  In  a case 
under  my  own  care,  in  which  fifteen  grains  had  been  taken  hypoder- 
mically daily,  the  abrupt  withdrawal  was  followed  simply  by  diarrhoea 
dyspepsia,  and  nervous  depression,  which  subsided  in  the  course  of  two 

1°886  rlleCti011 0f  ““  860  Dr'  ermidIao11’ Schmidfs 

Pronounced  aphrodisiac  properties  have  been  attributed  to  coca  but 
theyseem  to  rest  rather  upon  tradition  than  upon  demonstrated  ex- 
p ence  According  to  M.  Unanue,  the  ancient  inhabitants  of  Peru 
represented  Venus  by  a female  figure  with  a coca-leaf  in  her  hand  and 
the  coca  still  plays  an  important  part  in  the  nuptials  of  the  Indians 

bj  Tschud^  and  Unanue  that  coca  is  able 'to 
take  the  place  of  food;  but  this  is  clearly  not  the  case  Dr  Weddell 
imself  states  that  although  an  Indian  chewing  the  coca  could  go  on 

Thomas  Moreno  7 Mala  (Thlse  p“ f ‘h"  W™ 

one  ooca  freolf  ThL  r • fT  Withoilt  food'  “"<*  giving  to 

° b0e"  repeated  * B-  von 

received  the  coca  died  n’t  1 \ ’ ,nd  m every  case  the  animal  which 

Tbe  , at  Ieast  a8  6ar]y  as  its  mate. 

in  the  original,  ^ thosTlf  T ? T"  T™’  Which  1 haye  8tudicd 
Bd.  xxi.,  1880),  u.  Mosso  (Arch  f"  (Arch.  f.  Gesammt.  Physiol., 

(Arch.  Physiol.,  1886  Supnl  Bd  ^ in  t Bd.  xxiii.),  II.  Alms 

Bhila.,  1874).  I have  alsoV  ^ Dl*‘  **  °U  ^ Toxicolo9^al  Studies, 
- Bannini,  eontainedt  * ***** 

-ay  m the  first  p,aee  be  considered  settled  that  very  sma.l  doses 

1C 
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(one  to  three  one-hundredths  of  “f  ^ dotcfo! 

no  other  symptoms  than  TofT-ata thi  frog  becomes  quiet,  with  an 
from  one-tenth  to  one-fi  ie  _ S ^ activity,  sometimes  amounting 

^ ^ ^ reSPirati0n  5 

verLla5 

is  first  a peculiar  state  of  quiet,  o °^®  ^ • and  jumps  about. 

dition  of  great  excitement,  in  w ic  . uiot  and  now,  although 

A few  minutes  later  the  rab  .t  agam  ^ di’fflcuUy  The  trem- 

trembling  mueh,  » “ in  COIWU,3ive  movements  of  tho  legs, 

blings  increase  until  they  me  g ™TftToe«ria  • pendulum  movements 

while  at  the  same  time  there  is  par  1 **  J eptiform  convulsions  appear, 

of  the  head  t0  indicate  spina, 

while  simultaneously  a peculia  f J at  a grain  and  a half  per 

excitement.  The  lethal  dose  for  a rabbit  ^ ^ ^ ^ q{  ^ 

kilo.  Doga  and  cats  are  sai  o similar  Bymptoms,  but  especially 

caine  than  is  the  rabbit,  an  , excitement  are  more  pronounced, 

with  the  dog  the  evidences  of  of  the  body  to  the 

Nervous  System .—The  most  euscep^  ^ ^ gense  of  cabu  which 

aetion  of  cocaine  is  the  06r*r“  g iB  e,idLfly  the  result  of  the  action 
follows  moderate  doses  of  the  g ; dose,  in  the  peculiar 

on  the  brain,  which  eventual  s,  Aecording  to  the  de- 

ecstasy  so  graphically  desei  l is  almost  equally  pronounced  in 
scription  of  von  A"™p^  h anima!)  directly  after  the  injee- 

the  dog:  thus,  an  habitua  y 7 1 and  leapj  neVer  standing  still 
tion  of  the  cocaine,  will  beg  t^d  ^ mundthe  experimenter.  The 
for  a moment,  and  contin ^ Uy  ^ hut  voluntary,  and  accom- 

movements  are  not  at  all  those  ^ e3.ularation.  This  may  continue 
panied  by  every  ' gradually  quiet,  and  passing  finally 

for  hours,  the  animal  then  becoming^  ^ ^ ^ a tol0  one 

into  his  normal  conditiom  which  the  animal  is  very  rest- 

has  been  given,  there  1 anxiety : tho  least  sound  frightens  him, 

less,  but  seems  full  of  terror  ’aU  betw6en  his  legs.  He  does 

causing  him  to  tremble  and  to  d p Ehythmical  movements 

not  appear  at  this  ™ ^ this  state.  Fifteen  or 

of  almost  all  portions  of  the n“°  Jondition  alters,  and  tho  dog  becomes 
twenty  minutes  later  t c m j[e  barks  loudly,  runs  from  one 

apparently  full  of  joyous  excitement.  H ^ ^ characteristto  s.gns 

person  to  another,  licking * * ,Ws  condition  gives  way  to 
Of  joy  and  pleasure.  After  a ^dually  becomes  unable  to 

one  Of  increasing  feebleness:  t o do  c0Julsive  symptoms  : ap- 

move,  rhythmical  movements,  cramp  , very  potent, 

pear  the  pendulum-, ike  ^yulsions,  develops.  B is  evi- 

and  at  last  narcosis,  with  epileptic 
dent  that  many  of  these  symptoms  1 5 
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. B>  von  AnreP  believes  that  the  drug  has  a very  distinct  and  peculiar 
influence  upon  the  semicircular  canals,  thereby  causing  the  peculiar  pen 
dulum-like  motions  of  the  head,  the  lack  of  co-ordination,  and  the  rolling 
convulsions  especially  seen  in  doves.  ° 

Spinal  Cord.  According  to  the  researches  of  Von  Anrep,  the  con- 
vulsive movements  are  of  cerebral  origin,  and  are  arrested  by  section 
ol  the  spinal  cord  ; but  the  experiments  of  L.  I.  Tumass  {Arch.f.  Exper. 

ath.  Pharm  xxu.)  indicate  that  they  do  not  arise  in  the  psycho-motor 
centres  of  the  brain-cortex,  since  he  found  not  only  that  the  local  ap- 
plication of  cocaine  lessens  the  irritability  of  these  centres,  but  also 
that  during  the  convulsive  stage  of  cocaine-poisoning  the  centres  are 
less  sensitive  than  normal.  Dannini  appears,  however,  to  have  found 
that  the  section  of  the  cord  did  not  prevent  convulsions  in  the  hind 
feet  and  the  experiments  of  Mosso  show  that  when  the  cord  is  cut  in 

of  th  S anr  he  Tm'dl  C°Camized’  the  Station  of  the  nerve-trunk  or 

Both  VnT  ^ pi’°dUCe  m a little  while  general  muscular  rigidity. 

that  reflpS°  on.AnreP  are  111  accord  with  other  observers  in  stating 

increased  **  C0Caine’  and  evidenc! 
seems  to  show  that  while  the  convulsive  movements  of  the  poisoned 

animal  originate  chiefly  in  the  brain,  yet  there  is  a primary  ^ of 

Z irrV"  I6SUlt  0f  a direet  aotion^nTe  ®1oal 

Cold.  The  motor  paralysis  and  the  loss  of  reflex  activity  which  finally 
occur  m cocaine-poisoning  are  probably  in  part  the  result  of  an  influ 

re6™ 5 ,Wt  T th6J  ^ ChiG^  due  a d-ct  sedatte 
on  upon  the  spinal  cord  seems  to  follow  from  the  experiments  of 

osso,  who  found  that  when  he  so  bound  the  hind  le-s  0f  the  fro-  as 
o prevent  the  access  of  cocaine  there  was  a rapid  loss  of  reflex  ac  ivitt 
and  indeed  a complete  paralysis,  at  a time  when  both the Lto  £ 
the  sensory  nerves  were  still  intact.  ™ d 

viZ  AtL0tbirrihr0n  Tl6  at  “ Cert“ia  8ta*8  of  poisoning  by  Dr  Ott 

result,  shows  that  there  is  tl  nte110^  ®olumn  18  followed  by  the  usual 

tbe  sen' 

vcry  distinct  spinaUetion  almo^tTobs  ae“eral  lJ01S0lllng  to  have  a 

nerves  after  sufficient  doses  are  finally  paralyzed  “flT  t'^  ““ 
experiments  of  Nikolsky  of  n , • Tho  statements  and 

thTwf‘  ^ PreCeded’  i"oreld”nnaionafac°wtrar  ‘°  1>r°''° 

until  “bur^iS?nt°tDW!ri  M ‘h°  ***  Stable 

first  increased  and’ afterw  ^ 0 Volsky,  their  functional  activity 
caine  depresses  the  motor  nm^  **  C 0tt  also  asserts  that  co- 
ho tied  the  iliac  ^ f°Und  that  -hen 

anteriorly,  there  came  a timo°v  on.°  8ldot  and  administered  cocaine 
caused  no  movement  while  i •/  ^ nJltatlon  of  the  poisoned  limb 
, WhlIe  Untatlon  of  the  protected  extremity  pro- 
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Tokod  very  distinct  general  reflexes.  At  the  same  time  there  was 
diminished^ motility  in  the  non-protected  limb 

protected  one.  These  facts,  of  course,  ^ £ 

depresses  both  motor  and  sensory  re8>  prves  Ott  also  noticed 

motor  is  subordinate  to  that  upon; the  sensory  nerves l.  < « * o no 

that  there  is  a time  in  the  poisoning  when  .mtobon ■ «* 

of  a cut  sciatic  nerve  produces  no  response  white^totn  ^ ^ 
peripheral  end  causes  muscular  action,  an  J f ll  than  the 

that  the  drug  affects  the  sensory  earlier  and  more  powei  y 

motor  neives.  j Ktt  tv»A  rGAGctrchcs  of  H. 

These  various  statements  are confirmee 1 by  the  resear,  ^ 

Alms,  who  found  (Archiv  fur  y , > isolated  ischiatic  plexus 

cent,  solution  of  cocaine  in  contact  with  he  isolated  ^ of 

0f  f0  “d  trailing  behind.  Neverthe- 

SSW  u^the  front  leg  of  the  —d  — 

movements  which  were  shared  by  The  experiments  of  Alms 

that  the  motor  filaments  were  not  paralyzed.^ JT^he  ex^  ^ ^ ^ 

indicate  that  the  extreme  peup  er  irritation  of  the  skin  pro- 

SloTa?:  in  Co— bb“  , although  the  injection  of  irritating 

of  cocaine  upon  the  circulation,  a™nflr«>  disUrir 

been  so  fragmentary,  and  the  res  f _08Bh>le.  The  testimony 

ant,  that  no  positive  conclusions  inflaence  0f  the  poison  upon 

seems  to  be  concordant  in  showi  g respiration,  the 

the  circulation  is  entirely  subordinate . tc Us  action^  Ac. 

heart  always  continuing  o ea  observations  of  Nikol- 

cording  to  Ton  Anrep,  as  well  as  to  th Mb  d and  arrested 

sky,  the  heart  of  the  cocammed  ^ of  cocoine  inc. -eased 

in  diastole  j but  Mosso  f und  in  the  cut-out  frog  s 

the  rapidity  and  powei  o J t Tbe  suggestion  offers 

heart,  while  larger  doses  caused  t„“take  place  in 

itself  that  the  diastolic  “/.^o^wn-out  asphyxia ; but  Br. 

general  poisoning  is  the  result  o | l885)  affirms  that  while 

H.  G.  Beyer  (A~r.  Tour,..  Listed  heart  of  the 

small  doses  of  cocaine  increase  the  action 

terrapin,  largo  doses  arrest  it  in  diastole e and  of  Ijaborde, 

In  the  earlier  investigations  of  Ott,  o f ain0  into 

a rise  in  the  arterial  pressure  " ‘ ° i^ositiveiy  stated  in 

the  circulation  of  the  mamma  Altto S curamed,  there 

- —>•  * — — ”pon 
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animals  whose  respiratory  and  muscular  systems  are  paralyzed  in  order 
to  obtain  accurate  knowledge  of  the  direct  immediate  action  of  the 
alkaloid  upon  blood-pressure,  since  asphyxia  and  muscular  contractions 
notably  increase  blood-pressure. 

The  experiments  of  Yulpian  ( Compt.-Rend .,  1884,  vol.  ii.  p.  885)  and 
of  Berthold  ( Centralbl . Med.  Wissensch.,  1885,  p.  435)  do  not  satisfactorily 
determine  the  effect  of  cocaine  in  curarized  animals.  Yulpian  obtained 
in  a single  experiment  a very  marked  rise  of  the  arterial  pressure 
which  was  maintained  for  three  minutes,  when  upon  the  injection  of  a 
second  dose  the  pressure  fell ; while,  according  to  Berthold,  distinct  per- 
manent elevation  of  the  blood-pressure  is  never  produced  by  cocaine 
in  curarized  animals,  although  in  some  cases  he  had  noticed  a slight 
rise  lasting  for  one  or  two  minutes.  Large  doses  of  cocaine  cause  a 
pronounced  sinking  of  the  blood-pressure.  Mosso  considers  the  fail- 
ure of  the  alkaloid  to  cause  rise  of  the  arterial  pressure  in  the  cura- 
rized animal  to  be  owing  to  the  curare  “paralyzing  the  influence”  of 
the  cocaine ; but  curare,  unless  given  in  overwhelming  doses,  does  not 
affect  either  heart  or  vaso-motor  system,  and  it  is  not  probable  that 
erthold  and  Yulpian  used  the  curare  so  unskilfully  as  sensibly  to 
affect  the  circulation.  After  section  of  the  spinal  cord  no  rise  of  the 
arterial  pressure  is  produced  by  cocaine  (Dannini  and  Berthold). 

iere  is  also  great  variance  of  testimony  in  regard  to  the  effect  of  the 
alkaloid  upon  the  pulse-rate  and  upon  the  vagi.  Yon  Anrep  states 
that  the  pulse-rate  is  usually  increased,  but  that  this  increase  is  not 
marked  in  rabbits,  while  in  Ott’s  experiments  upon  dogs  the  pulse 
usua  ly  becomes  slower.  Yon  Anrep  also  states  that  the  vagi  are  para- 

Med  £ a/Se  dr  ™Caine’ While  0tt’  NikolskL.  Durdufi  (Deutsch. 
Med.  Wochenschr.,  887,  172)  all  declare  that  it  does  not  affect  the 

at  all,  and  Berthold  states  that  previous  section  of  the  vagi  has  no 

ect  upon  the  course  of  the  symptoms  caused  by  cocaine.  Further 

Mosso  states  as  the  result  of  experiments  made  with  artificial  circula-’ 

eZ  unonTehl  T ^ ^ 8maU  d°9e8  °f  C0Caine  have  sensible 
ect  upon  the  blood-vessels,  while  large  doses  paralyze  them;  but  Dr 

H.  & Beyer  (Amer.  Journ.  Med.  SeL,  June,  1885)  found  in  hii  studies 

contention1 ofPth  ^hf  ^ ^ and  SmaI1  do8es  of  cocaine  produce 
that  T T , blood-vessels  by  a direct  action.  Durdufi  affirms 

rabbitTwhen  ST***  **  ^ *ar  can  be  seen  in  the 

viously  d yl  7 r ^ that  if  the  apathetic  be  pre- 

titZ  te°  TraCti°n  WiH  0CC-  the  dilated  vessels, 

upon  the  circulation  o?  th  T?6  haS  Vei'F  littIe  direct  influence 
of  the  whole  l T ! but a careful  experimental  re-study 

vnoie  subject  is  urgently  required. 

Up.;  COntradiotion  » ‘0  the  effect  of  cocaine 

that  the  latter  iiiai  ™ t ^ “d  B Anrep  state 

it  acts  upon  them  like  ^ 1 10  A Ikaloid,  while  Ott  affirms  that 

pon  them  l.ke  veratrme,  and  is  confirmed  in  this  by  Buchheim 
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and  Eisenmenger  (Pflanzenstoffe,  2d  ed,  885).  The  tracings ' ^ 

would  appear  to  prove  that  the  muscular  c0ntract.on  8 prolonged  by 
cocaine,  and  can  hardly  be  accounted  for  by  a eoudmon  wh.oh  K.  J. 

Rossbacb  and  B.  von  Anrep  (AM**  „f  fC^lfsLtfto  that 

*’*£££  ""C 

of  cocaine  (Centralbl.  Med.  Wissensch .,  1885,  14  0 ana  ye 

scxtsiss:--*" 

be  readily  apparent.  durina:  a certain  stage 

Temperature.  Observers  agree  that Jfl » ™ atur(, 

of  cocaine-intoxication  a remar^able^^  ^ ^ of  t6mperature  is 

According  to  Bonnet , ^Ott  a ^ Jmperature  appears  again  to 

preceded  by  a fall,  m - Anrep  state9  that  the  skin-tem- 

become  subnormal  before  c e . . -n  The  rise  fo  the  rectal 

perature  is  always  elevate  v0  ” durin<*  the  convulsive  stage, 

temperature  reaches  the  maximum  (1  0.)  du^g  that  it 

but  is  not  produced  by  the  convulsions,  as  Danmm 

“•  • ”;.c“  "s,r  sr" 

injection  of  cocaine,  m oses  cy  without  altering  its  specific  gray- 

markedly  increases  the  AcCordin-  to  Dr.  Bignon,  however,  the 

ity  (Med.  News , xlvm.  679).  Accoiai  ^ may  be  followed 

single  large  dose  of  cocaine  causes  an  d ag  tQ  cause  uriemic 

by  July,  1887).  Further  both  Dr, 

symptoms  (Jour n.  A • j Surq.  Journ.,  Se pt.  18S-) 

Ott  and  Atherton  P.  Mason  (Bo^  on*  lessens  the 

found  that  when  cocaine  is  a y the  elimination  of  urea, 

secretion  of  urine  but  also  of  cocainQ  during  prolonged 

Dr.  Mason  employed  veiy  * o ^ that  this  drug  diminishes 

exercise.  It  «,  theie  oi  , Wmgelf  states  that  Gazeau  has 

tissue-waste,  although  D • ' ott’s  experiments  the  urine  became 

obtained  contrary  results,  in  . ^ Tarchanoff  has  noticed 

filled  with  crystals  of  oxala  -mals  but  Yon  Anrep  affirms  that 

sugar  in  the  urine  of  poison  ^ frequently  present,  are  cause 

the  sugar  and  the  albumen,  which  is  also  iloq 

by  is  dropped  into  tbc^ 

. The  following  oompo.i.on  of  tho  »»““ f aUtH 

*■  t:;::, nVj;:., no,  ..a «— - ihe • 
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there  occurs  a slight  contraction  of  the  pupil,  followed  within  a few 
minutes  by  dilatation.  The  first  contraction  is  probably  reflex  and 
due  to  the  irritation  of  the  conjunctiva.  The  maximum  dilatation  for 
a four-per-cent,  solution  is  usually  reached  about  the  end  of  the  first 
hour;  an  hour  later  it  has  sensibly  begun  to  decline,  and  in  from  twelve 
to  twenty-four  hours  the  pupil  returns  to  normal.  The  dilated  pupil  is  to 
some  extent  responsive  to  light,  and  the  mydriasis  is  rapidly  overcome 
by  eserine.  The  dilatation  is  said,  however  (Edward  Jackson,  Med. 
JYeios,  236),  to  be  greater  than  that  obtained  by  atropine  or  allied  alka- 
loid, either  of  which  effectually  prevents  the  myotic  action  of  eserine. 
The  ocular  tension  is  lowered  rather  than  increased.  The  power  of 
accommodation,  while  distinctly  lessened  in  its  range,  is  never  entirely 
paralyzed.  (Knapp,  Cocaine,  1885.)  Dr.  Jackson  affirms  that  cocaine 
causes  a peculiar  irregularity  of  the  corneal  surface  which  is  not  due  to 
any  loss  of  epithelium,  although  it  may  proceed  so  far  as  to  cause  a nota- 
ble haziness..  Wurdinger  produced  distinct  corneal  opacity  in  the  rabbit 
by  repeated  instillations  of  a five-per-cent,  solution.  It  seems,  however 
probable  that  this  opacity  was  the  result  of  corneal  inflammation  due 
to  the  inability  of  the  anaesthetized  eye  thoroughly  to  protect  itself: 
nevertheless,  some  oculists  affirm  that  cocaine  distinctly  predisposes  the 

\^eSS7Vnflammati0n  UP°n  station  or  operative  procedures. 

• ; Durdufi  (Deutsch.  Med.  Wochenschr.,  March,  1887)  states  that  in 
dogs  poisoned  with  cocaine  not  only  is  there  dilatation  of  the  pupil  but 
also  a manifest  protrusion  of  the  eyeball,  with  excessive  opening  of  the 
i 8 phenomena  which  are  similar  to  those  that  follow  irritation  of  the 
ebial  end  of  the  divided  sympathetic  nerve  in  the  neck,  and  which 
urdufi  concludes  to  be  due  to  stimulation  by  cocaine  of  the  sympa- 
thetic  nerve-centres,  because  he  has  found  that  they  are  prevented  by 

rs  the  pupn  rponsi™ to  ^ — * 

atic.  Nevertheless  with  it  ° esenne’  U has  been  classed  as  a feeble  mydri- 

""  d™S>.  provided  thl  ob™“""  "7 

“ rrrJUo"  s°ch  pr*“ii» » oonv"so"“ 

«.„d  zrti'i7j,z's  zu ;,od“t  “'opine  r°"  ~. 

«« io  .ighi  .1,,., ; ,nd  wlth  iuhrjljn  to  ‘‘Th  Th  'rrr° In  f'°,n 

- b“ lh” 

•nd  m,,  henee  be  employed  “d  *"  Pooduoe  eiliery  preralyeia, 

■hohld  be  preferred, — -the  former  if  ,b.  °,  “‘'opine  and  hjoLpamino 

When  dilatation  of  the  pupil  is  nccrsqn  ‘°n  °f  th°  0^°-groun'l  calls  for  prolonged  rest, 
cornea  and  iris,  atropine  should  bo  chosen^  Th  ° tr®at®6nt  °f  inll‘ln»aatory  diseases  of  tho 
pronounced  systemic  disturbance  which  it’o  °bjC°tl0n  to  tho  "30  o{  duboisine  is  tho 
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eection  of  the  sympathetic  nerve  in  the  neck  cither  with  or ^ without 
accompanying  section  of  the  oculo-motor  nerve.  He  has  father  ex- 
reZeSy  determined  that  section  of  one-half  of  the  spinal  cord  one 
and  one-hal^  centimetres  from  the  point  of  the  calamus  doc.  not  * 
fere  with  the  production  of  the  cocaine  phenomena  in  either  eye  and 
therefore  locates  the  ocular  centre  which  is  affected  by  cocaine  m he 
medulla  spinalis  below  the  medulla  oblongata.  Until,  however 
experiments  of  Durdufi  have  been  confirmed  by  other  observe™,  3 
cannot  be  received  as  conclusive,  because  they  appear  to  be  contradictory 
" the  results  obtained  by  the  clinical  use  of  cocaine,  and  a* £ ° ■« 
direct  antagonism  to  the  experimental  results  arrived  at  by  Nikolsky 
who  states  that  after  section  of  the  sympathetic  nerve  m the  neck 
cocaine  docs  still  dilate  the  pupil,  and  that  when  the  pup.  “toady 
been  dilated  by  cocaine  section  of  the  sympathetic  nerve  docs  not  pro- 
b/u“  conlactfon.  Basing  his  conclusion  upon  his  own  ob-erv^ons 

n0t^Son0-SmaU  doses  of  cocaine  increase 

Kosh^^^^r^torfiTdoSesthe^respb-Eddons  become  at 

i llnw  then  irregular  with  interruptions,  after  each  of  which  the  re 
shallow,  then  lricguuu  win  i , more  rapid  and 

ttf  r 

ce'Zs  appears  to  be  followed  after  fatal  doses  by  a paralyzing  in  n- 

ence  which  leads  to  death  froin  the  intestinal  peristalsis  is 

Intestines. — According  ’ 1 e doses  this  increase 

markedly  increased  by  moderate  doses.  After  toged^es 

is  followed  by  great  sluggishness  deepen®  1 3 affirms 

states  that  coca  increases  the  mucous  secretions,  but  1 

that  it  decreases  them.  a«m„Knt  producing  peculiar 

Summary. — Cocaine  is  a cerebral  st>>nu>a^  ^ cpi. 

mental  excitement,  ending  aftei  laig  - cerebral  origin.  In  the 
leptiform  convulsions,  which  are  pro  a y followed  by  paralysis 

side.  Toxic  doses 
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depress  and  finally  paralyze  the  sensory  nerves,  and  in  a much  less 
degree  the  motor  nerves.  The  action  of  the  drug  upon  the  circulation 
has  not  as  yet  been  well  made  out,  but  it  is  probably  entirely  subordinate 
to  its  influence  upon  the  nervous  system.  According  to  several  ob- 
servers, the  drug  is  a cardiac  stimulant,  increasing  the  power  of  the 
systolic  contractions,  and  finally  ari’esting  the  heart  in  systole;  but 
other  investigators  have  found  it  to  produce  diastolic  arrest,  even  in  the 
isolated  heart.  Moderate  doses  cause  a rise  in  the  arterial  pressure, 
whether  by  interfering  with  respiration  or  by  a direct  action  is  at 
present  uncertain.  Upon  striated  muscles  cocaine  appears  to  have  a 
peculiar  though  very  feeble  action,  which  is  not  manifested  during  poi- 
soning by  it.  It  has  been  asserted  that  cocaine  acts  as  a powerful  diu- 
retic, but  the  drift  of  present  evidence  is  to  show  that  it  has  no  definite 
influence  upon  the  amount  of  urine  secreted : what  evidence  is  avail- 
able indicates  that  it  decreases  elimination  of  urea.  Upon  the  eye 
cocaine  acts  as  an  energetic  mydriatic.  It  is  a powerful  stimulant  to 
the  respiratory  centres,  increasing  the  rapidity  and  fulness  of  the  res- 
pirations, but  if  the  dose  be  sufficiently  large  it  after  a time  causes 
the  respirations  to  become  very  shallow,  and  finally  paralyzes  the  respi- 
ratory centres.  Moderate  doses  are  said  to  increase,  large  doses  to 
paralyze,  peristalsis. 


Local  Action.— Locally  applied,  cocaine  acts  as  a very  distinct  and 
certain  anaesthetic,  as  was  noted  by  Moreno  y Maiz  in  1862,  and  by  Yon 
Anrep  m 1880,  although  it  was  not  until  September,  1884  ( Wien.  Med. 
Wochenschr.,  Nov.  1S84),  that  Dr.  Karl  Koller  demonstrated  the  practi- 
cal value  of  the  drug.  According  to  the  observations  of  Yon  Anrep 
the  nerves  of  special  sense  are  as  readily  affected  as  those  of  common 
sensibility:  thus,  cocaine  placed  upon  the  tongue  abolishes  at  the  place 
of  contact,  for  the  time  being,  the  sense  of  taste.  At  the  point  of  con- 
tact there  is  at  first  marked  pallor,  but  after  a short  time  very  pro- 
nounced redness.  In  sensitive  membranes  like  the  conjunctiva,  cocaine 
aDo  causes  at  first  much  pain.  The  primary  pallor  is  alleged  to  be  due 

Dr  Vwyn°We  COnstnction  of  the  8^11  blood-vessels,  and  has  led 
. . H.  Bosworth  to  the  conclusion  that  cocaine  produces  rigid  con- 

iZ  Unftnped  muscular  fit™  whenever  it  comes  in  contact  with 

them  {New  York  Med.  Record,  Nov.  15,  1884). 

an  JtTeRttPXpICS'~COriQe  t0  aCt  with  certainfc7  a local 

centration5  Th  T T ^ ^ in  sufficient  con- 

rd  nasal  mnco6,  ^ ^ aU°W  h t0  Pa88>  while  the  conjunctival 
larlx  throat  and  ar°  VOr^  Po-ieable,  and  those  of  the 

in  the  order  of  tb  ^ ^ Penetrated  with  more  and  more  difficulty, 

operation  is  to  be  * * di8ea86  °f  the  W when  a deep 

Should  be  iniected  Ih  ™ enucleation.  either  the  alkaloid 

must  be  reapplied  a(  ^ ane°US  y’  0r  else  tlie  s°hition  of  the  anesthetic 

surgeon  re  affilid  ri°US  ^ °f  th°  °Pera«on.  To  the  nasal 
g alkaloid  appears  to  be  invaluable,  while  the  gynaecologist 
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finds  it  less  serviceable,  but  even  ho  is,  by  its  careful  use,  able  to  per- 
form many  operations  without  pain.  In  painful  ulcers,  fissures  of  the 
anus,  etc.,  its  application  will  afford  temporary  relief.  It  is  affirmed  by 
various  observers  that  excessive  pain  is  apt  to  be  felt  when  the  anaesthetic 
effect  is  going  off,  and  that  this,  in  many  cases,  overbalances  the  first 
relief.  It  is  probable  that  this  pain  is  the  result  of  the  congestion,  as 
Dr.  Carl  Seiler  tells  me  that  after  nasal  cauterizations  this  after-pain 
can  be  at  once  arrested  by  incising  the  part  slightly  so  as  to  cause  a 

local  bleeding. 

Dr.  F.  H.  Bosworth  claims  that  cocaine  is  not  only  extraordinarily 
efficacious  as  a hemostatic  in  various  surgical  cases,  but  that  topically 
applied  it  will  so  constringe  the  blood-vessels  of  an  acutely  inflamed 
mucous  membrane  as  to  arrest  the  disease.  In  bronchitis  he  applies  it 
by  means  of  atomization,  using  a two-per-cent,  solution,  and  also  putting 
the  solution  freely  on  the  nose  and  throat.  Dr.  Bosworth  affirms  that 
the  effects  of  cocaine  upon  mucous  membranes  last  for  many  hours 
a statement  hard  to  reconcile  with  the  general  testimony  as  to  e 
brevity  of  the  primary  bleaching.  My  own  experience  is  that  when- 
ever a local  inflammation  is  so  situated  that  cocaine  can  be  proper  7 
applied  to  it,  immediate  relief  from  pain  will  be  afforded  an^  ^ 
some  acute  mucous  inflammations  the  effect  is  permanent.  Thu  it  is 
often  possible  to  arrest  an  acute  coryza  at  once  by  an  application  o 
a ten-per  cent,  cocaine  solution  to  the  nostrils.  In  hay  fever,  in  the  pe- 
culiar irritated  sore  throat  of  advanced  phthisis,  in 

inflamed  hemorrhoids,  even  in  open  ulcerated  cancers  and  other  painful 
affections,  cocaine  as  a palliative  is  invaluable.  In  bo, Is  and  icarbur 
it  must  be  injected  directly  into  the  part  m order  to  afford  f 

The  tendency  to  congestion  which  follows  cocaine-amesthesia  cannot 

at  present  b explained  unless  it  be  due  to  a relaxation  of  exhaust, on 
at  presen  1 matter  of  great  practical  importance 

now^reached  tleconXZ  the  resistive 

E 

The  subject,  see  paper  by  Adam  Frost,  Amer.  Jonrn.  Med.  Sc,  Apr,!, 

188Drs  E.  J.  Hall  and  Halsted  ( N.  Y.  Mei.  Jcvrn  Dec.  6,  1S84)  have 
made  the  very  important  observation  that 

nerve-trunk  paralyses  sensation  over  advantage  may  be 

nerve  for  about  twenty-five  minutes.  I a four-per- 

taken  of  this.  disturbance,  such 

rs^rcM  giddiness,  severe  nausea,  staggering,  cold  perspiration,  etc. 


DELIRIFA  C1ENTS. 


251 


For  local  use  a four-  to  ten-per-cent.  solution  may  be  employed,  and 
when  the  part  is  not  readily  permeable,  as  in  the  vagina,  it  should  be 
thoroughly  reapplied  once  or  twice  at  intervals  of  five  minutes.  Many 
minor  surgical  operations  can  be  performed  without  pain  by  injecting 
cocaine  hypodermically  and  restraining  the  circulation  by  pressure. 
Thus,  if  a tight  band  be  placed  around  the  proximal  end  of  the  finger, 
and  cocaine  injected,  a felon  may  be  opened  freely  without  suffering. 
In  a similar  way  a tumor  may  be  incised  from  a lip,  or  a hare-lip  oper- 
ation performed,  if  pressure  be  made  around  the  part  by  a wire  clip. 
Even  in  the  trunk  a superficial  tumor  may  often  be  removed  without 
suffering  after  a concentric  series  of  minute  injections  of  a solution  of 
cocaine  around  its  base. 

The  stimulant  effect  of  coca  upon  the  cerebrum  naturally  led  to 
the  hope  that  it  would  be  found  advantageous  in  neurasthenia,  melan- 
cholia, and  hysteria,  and  as  a general  tonic  and  stimulant  in  acute  and 
chronic  diseases  with  exhaustion.  Clinical  experience  has  not,  how- 
ever, entirely  confirmed  this  expectation.  I have  tried  it  thoroughly 
in  a number  of  cases  of  melancholia  without  any  benefit  whatever, 
and  this  experience  is,  I believe,  in  accord  with  that  of  most  if  not 
all  alienists.  (See  Journ.  Mental  Science , July,  1887.)  Sometimes  it 
produces  in  the  beginning  of  its  use  a temporary  relief,  but  this  effect 
is  not  pronounced,  and  almost  invariably  after  a few  doses  anorexia  or 
other  disagreeable  symptoms  demand  the  withdrawal  of  the  remedy. 
In  neurasthenia  and  hysteria  it  usually  does  more  harm  than  good : some- 
times, however,  the  fluid  extract  added  to  wine  or  other  alcoholic  drink 


seems  to  exert  some  stimulant  and  stomachic  influence.  In  the  form 
of  large  doses  of  the  fluid  extract,  coca  has  appeared  to  me  to  be  of  ser- 
vice during  the  breaking  off  of  the  opium  habit , exerting  some  stimu- 
lant influence  upon  the  nervous  system,  and  restraining  the  tendency  to 
diarrhoea  and  loss  of  appetite.  Some  European  clinicians  have  found 
cocaine  of  service  in  the  treatment  of  serous  diarrhoeas.  It  is  undoubt- 
edly of  value  for  the  relief  of  excessive  vomiting , especially  when  due  to 
gastiic  irritation.  Whether  it  has,  as  alleged,  any  very  decided  powers 
of  sustaining  men  under  severe  exertion  must  be  considered  as  yet  un- 
determined. The  muriate  of  the  alkaloid  was  used  by  Dr.  Aschen- 
braidt  in  repeated  doses  of  0.15  grain  with  great  alleged  success  as  a 

stimulant  to  soldiers  making  forced  marches  (. Deutsch . Med.  Wochensclir 
1883,  ix.  50). 

The  best  preparation  of  coca  for  internal  use  is  the  fluid  extract,  the 

nn7f°f  7wCh  13  °no'half  t0  two  fluidrachms.  The  dose  of  cocaine  is 
one-rourth  to  one  grain. 

ToxicoLoaY.  Two  fatal  cases  of  poisoning  by  cocaine  are  said  to 

Five  i'n  I?U8Sla’  but  1 havo  soon  no  detailed  account  of  them, 

incohfronp!  ‘V611  Ul°  m°Uth  by  mistake  caused  nausea,  loss  of  sight, 
sis  and  ° ?eech- Revero  sweating,  rapid  intermittent  pulse,  cyano- 
' 0Catl0n  (.Pharm.  Journ.  Trans.,  xvii.  507).  In  a similar  case 
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Dr  E.  Caudwell  (Brit.  Med.  Journ.,  i,  1885)  noted  excessive  giddiness 
supraorbital  headache,  widely-dilated  pupils,  partial  loss  of  sight,  an 
a fall  of  bodily  temperature  to  96.7°  F.  The  hypodermic  injection 
of  five  grains  was  followed  in  fifteen  minutes  by  general  convulsions 
loss  of  Consciousness,  unequal  dilatation  of  the  pupils,  evidences 
asphyxia  with  labored  respiration,  feeble  pulse,  and  pale  an  puip 
ZZT  In  another  case  the  injection  of  about  two  grains  and  a half 
produced  L a man  an  epileptic  attack  (Dr.  S.  T Earle  Maryland  Med. 
Journ  vol  xvi.  p.  396).  A man  took  ten  grains  hypodermically,  in  the 
course  of  five  hours,  during  a spree:  two  hours  later  the  face  was  ashy 
nale  the  hands  quite  blue,  the  eyelids  tightly  closed,  the  pupi  s con 
traded  the  pulse  feeble  and  fluttering,  respiration  slow,  unconscious- 
under  appropriate 

hours  signs  of  returning  consciousness  were  mamfest.  ^ ™ £ 

R Rnear  _ZF.  Y.  Med.  Bee.,  Nov.  14,  1885).  According  lu 

“vrs  -T - ” r.?:" 

constitutional  caused  ^au8ea  and  vomiting,  lasting 

repeatedly  applied  to  t -naralvsis  of  the  tongue 

for  many  hours,  with  great  prostration  Qot  18f5). 

and  limbs  (Mayerhausen,  Centralbl.  / ^ ^ ^ nagal  mucou8  mem- 

An  application  of  a four-per-cent,  solution  to  then^  ^ ^ 

brane  was  Mowed  by  mar  ^ a^“uJtion  t0  the  larynx  produced  in  a 

Med.  Journ.,  Nov.  21, 18  > ™idenoes  of  intoxication,  lasting  for 

boy  marked  weakness  a d « w N„.  46, 1885 ; see  also 

ten  hours  (Heymann,  Deutsch.  It  is  a matter  of  some 

T.  S.  Williams,  N.  7 Med.  Bee.,  voL  n,  1886).  « ^ ^ and 

doubt  how  far  the  symptoms  in  ese  evidence  is  sufficient 

how  far  directly  caused  „f  the  alkaloid 

to  show  that  excessive  susceptib  y ^ ^traordinarily  severe 

may  exist  as  an  idiosynciasy.  • duccd  by  the  internal  use  of  small 
sytnptoms  - alleged  to  have  been  induced  by  the^  ^ soll„ 

amounts  of  the  drua.  > tv  Ramsden  Wood  (Australasian 

^ co"vu,sive  Kspi‘ 

rations,  and  collapse. 


FAMILY  Y.-EXOITO-MOTORS. 


In  this  class  are  included  such  drugs  as  increase  the  reflex  activity 
of  the  spinal  centres  and  thereby  give  rise  to  disturbance  of  motility. 
The  only  representatives  of  the  class  used  by  the  practitioner  of  medi- 
cine are  those  drugs  which  contain  strychnine  as  their  active  principle. 


NUX  VOMICA— NUX  VOMICA.  U.S. 

The  seeds  of  Strychnos  Xux-vomica,  a middle-sized  tree  growing  in 
the  East  Indies,  whence  the  drug  enters  commerce.  They  are  circular, 
nearly  flat  disks,  a little  less  than  an  inch  in  diameter,  covered  with 
very  short,  satin-like,  grayish  hairs;  internally  they  are  tough  and 
homy,  and  are  possessed  of  an  intensely  bitter  taste.  They  contain 
two  alkaloids, — strychnine  and  brucine, — existing  in  combination  with 
an  acid,  the  igasuric  of  Pelletier  and  Caventou,  which,  according  to 
Uusemann,  is  probably  identical  with  malic  acid.  Brucine , which, 

unlike  strychnine,  is  not  officinal,  is  readily  recognized  by  the  following 
test.  When  concentrated  nitric  acid  is  added  to  it,  a beautiful  scarlet 
01  blood-red  color  is  developed,  which  becomes  yellowish-red,  and,  by 
warming,  yellow;  if  to  this  yellow  solution,  somewhat  diluted,  some 
chloride  of  tin  or  sulphuret  of  ammonium  be  added,  it  will  become  a 
beautiful  reddish-violet.  Physiologically  and  therapeutically  this  alka- 
loid is  similar  to,  but  weaker  than,  strychnine. 

The  dose  of  the  extract  ( Extractum  Nucis  Vomicce,  U.S.)  is  from  one- 
fourth  to  one  half  of  a grain,  given  in  pill ; of  the  tincture  ( Tinctura  Nucis 
Vomicce—  1 to  5,  U.S.),  usually  fifteen  to  twenty-five  drops,  but,  as  five 
minims  lepiesent  the  two-hundredth  of  a grain  of  strychnine,  it  may 
be  administered  in  much  larger  amounts;  of  the  abstract  ( Abstractum 
ucis  Vomicae,  U.S.),  one  to  two  grains;  of  the  fluid  extract  (Extractum 
Nucis  Vomicce  Fluidum,  U.S.),  two  to  three  minims. 


STRYCHNINA.  U.S. 

As  kept  in  the  shops,  strychnine  is  a grayish-white  powder,  but  by 
s ow  crystaHizatmn  from  its  alcoholic  solution  it  may  bo  obtained  in 
octahedral  or  quadrilateral  prisms.  It  is  soluble  in  about  seven  thou- 
sand parts  of  cold  water;  in  two  thousand  parts  of  boiling  water; 
\ cry  sparingly  soluble  in  absolute  alcohol,  ether,  and  benzin;  freely 
mein  loiling  officinal  alcohol,  which  deposits  it  on  cooling.  It  is 

263 
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so  bitter  that  it  will  impart  a very  intense  taste  to  twenty  thousand 
times  its  weight  of  water. 

Strychnine  yields  a very  pronounced  violet  color  with  many  oxi- 
dizing agents.  The  one  most  ordinarily  employed  is  a mixture  of  con- 
centrated sulphuric  acid  and  bichromate  of  potassium  (Ottos  test). 
According  to  Dr.  Guy,  the  test  is  most  delicate  if  the  alkaloid  be 
dissolved  in  a little  concentrated  sulphuric  acid  on  a plate,  and  the 
bichromate  added  to  it,  when  a bluish  and  then  violet-purplish  color  is 
developed,  passing  finally  into  a dirty  green.  Davy's  test  consists  in 
the  substitution  of  a crystal  of  red  prussiate  of  potassium  for  the 
bichromate.  Marcliand  uses  the  peroxide  of  lead;  in  this  case  the 
sulphuric  acid  should  contain  one  per  cent,  of  nitric  acid.  Drs.  nj 
and  Yan  der  Burg  say  that  these  tests  are  about  equally  sensitive,  an 
are  capable  of  revealing  the  one-sixty-thousandth  of  a grain  of  the 
alkaloid.  Either  the  chlorate  or  the  permanganate  of  potassium  may 
be  used  instead  of  the  bichromate ; indeed,  Dr.  Guy  claims  that  the 
permanganate  is  preferable  to  the  latter.  If  the  strychnine  be  in 
quantity,  it  may  be  dissolved  in  very  dilute  sulphuric  acid,  and  solu- 
tion of  bichromate  of  potassium  be  added,  when  golden-red  needle- like 
crystals  of  the  chromate  of  strychnine  will  separate.  These  dissolve 
with  the  production  of  a beautiful  blue  color,  in  concentrated  sulphuric 
Tcid  E L Sonneuschein  ( Vierteljahresschrift  fur  Prakt  Pharmacy 
1871')  savs  that  if  strychnine  be  dissolved  in  a strong  solution  of  the 
suVphate^of  Besquioxide  of  cerium  a beautiful  color  is  induced  wh.ch 
generally  passes  into  a cherry-red,  and  so  persists  for ' seveia  * 

Dr.  FilchoVs  test  ( Lancet.  April,  1872)  consists  m the  addition  of  solu- 
tion  of  chloride  of  gold,  and  tile  testing  of  the  precipitate  by  0 
method  The  physiological  test  for  strychnine  is  a very  sensitive  one. 
r t a fra«nenf  of  the  suspected  extract,  dissolved  in  a little  acidulated 
water  isfhrown  into  the  cellular  tissue  of  a small  frog,  which  should 
afterwards  be  allowed  to  swim  about  freely,  so  that  its  unconstrained 

movements  can  be  watched.  _ ,.nnn 

Physiological  AcrloN.-Stryehntoe  acts  in  the  same  way  upo 
almost  all  animals.  According  to  Leube  (BeicAert  s Arc  t / ^ ■ 

iqr,7  r,  630)  however,  it  takes  ten  times  as  much  to  kill  chicken 

does’to  ltilf  other  bird’s,  weight  for  « 

hl*  influence 

aur(]  journ  1872).  Its  local  action  is  that  of  a slight  link  • 

When  taken  in  quantities  just  sufficient  to  produce  sensible  physio- 

. For  nn  olobomto  memoir  on  tbo  r“y  l.r/dmo. 

Physiol.,  1884,  xxiv.  530.  It  is  affirmed  ^ f jfw.,  1886),  and  is  in  accord 

to  kill.  This  is  confirmed  by  I clircm  ^ ( d rtm’ont  of  the  Hospital  of  the  University 

S finds  that  aEc  very  grcat,y  increases  the  suscepti- 

bility to  nux  vomica. 
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logical  effects,  strychnine  in  man  induces  a feeling  of  restlessness,  per- 
haps accompanied  by  tremblings  in  the  limbs  and  some  stiffness  in  the 
neck  and  jaws.  When  a somewhat  larger  amount  has  been  given,  there 
may  be  general  muscular  twitchings  and  startings,  with  stiffness  and 
stricture  of  the  throat  and  chest ; formications  or  other  abnormal  sen- 
sations under  the  skin  may  or  may  not  be  present.  After  poisonous 
doses  the  symptoms  come  on  usually  in  from  fifteen  to  twenty  minutes, 
rarely  after  the  hour,  with  great  suddenness ; sometimes  the  convul- 
sions are  preceded  by  partial  spasms  of  the  muscles  of  the  extremities, 
but  more  often  the  patient  is  suddenly  thrown  down  by  a general  te- 
tanic spasm.  In  this  the  body  is  bent  backwards  and  rests  upon  the 
heels  and  the  head,  in  a condition  of  profound  opisthotonos  ; the  legs 
are  rigidly  extended  and  the  feet  everted ; the  arms  bent  and  the  hands 
clinched ; the  eyes  staring,  wide  open ; the  corners  of  the  mouth  often 
drawn  up  so  as  to  produce  the  risus  sardonicus.  The  senses  are  often 
sharpened,  but  ringing  in  the  ears  and  dimness  of  vision  may  be  in- 
duced if  the  fits  are  severe.  The  face  is  at  first  pale,  but,  if  the  fit 
be  sufficiently  severe  and  protracted,  it  becomes  livid  from  the  inter- 
ference with  respiration.  Consciousness  is  not  affected,  unless  when 
asphyxia  becomes  so  pronounced  as  to  threaten  death ; in  such  cases 
sometimes  a period  of  insensibility  precedes  dissolution,  but  generally 
the  intellect  is  clear  to  the  moment  of  death.  The  muscles  of  the  jaw 
are  usually  the  last  in  the  body  to  be  affected,  but  trismus  finally  comes 
on  in  severe  cases.  I have  seen  death  occur  in  this  first  convulsion  in 
animals,  but  Tardieu  states  that  he  knows  of  no  such  instance  in  man 
(compare  case  of  Dr.  Demme,  Syd.  Soc.  Year-Book , 1865-66,  p.  441). 
After  a time  the  paroxysm  is  at  an  end,  the  jaw  drops,  the  muscles 
relax,  and  a period  of  calm  comes  on,  to  be  succeeded  by  a second  con- 
vulsion like  the  first.  These  convulsions  are  excited  by  the  slightest 
touch,  by  a draught  or  breath  of  air,  even  by  a loud  sound ; but  a firm 
grasp  or  hard  rubbing  of  the  muscles  is  frequently  grateful.  A slight 
rigidity  is  sometimes  manifest  between  the  paroxysms,  but  no  marked 
stiffness.  The  spasms  are  generally,  but  not  always,  very  painful. 
There  are  often  erections  of  the  penis,  and  the  fieces  and  urine  may  be 
passed  involuntarily.  If  the  case  terminates  favorably,  the  convulsions 
giaciu  y essen  in  intensity,  and  fade  away,  leaving  the  patient  ex- 
acted, with  a sore,  tired  feeling  in  the  muscles.  After  death,  post- 

noThiT  18  d?Vd0ped  Ver^  fluickly-  Autopsies  have  revealed 

thmg  but  the  usual  congestive  lesions  of  death  from  asphyxia,  and, 
at  times,  indications  of  spinal  hypersemia. 

svmrn  rGgar?  -t0  !hG  method  in  which  strychnine  produces  the  above 

exner  Znf1  * I™*  that  the  alkaloid  is  primarily  absorbed ; and 

facPt  that  M •1>r0l  8eems  80  8uP°rfluoU8  that  I will  only  mention  the 
fact  that  Masing  has  found  the  strychnine  in  the  blood. 

five  w(iva  a P!a!?  convulsions  can  be  produced  by  a drug  in  only 
J ' fil’8t’  the^  maT  be  epileptiform, — f.e.,  cerebral;  second,  they 
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may  conceivably  be  due  to  a stimulation  of  the  peripheral  ends  of  the 
motor  nerves ; third,  they  may  conceivably  be  caused  by  irritation  o e 
peripheral  ends  of  the  sensory  nerves;  fourth,  they  may  be  muscular, 
e due  to  a direct  action  on  the  muscles ; fifth,  they  may  be  spinal. 

That  the  convulsions  of  strychnine-poisoning  are  not  cerebral,  is 
proved  by  the  fact  which  has  been  frequently  noted  and  which  mve 
confirmed,  that  they  are  not  affected  by  section  of  the  cord  or,  at  lea. 

•ire  only  so  far  affected  as  to  be  more  severe  in  those  portions  of  the 
body  removed  from  the  cerebral  influence.  That  they  are  not  due 
irritation  of  the  peripheral  motor  nerves  and  are  not  musentar  » I^o 

bv  the  experiment  of  Yalentin  ( Pathologie  der  Nerven,  p.  3-7,  Leipsic, 
1864  who  found  that  the  injection  of  a solution  of  strychnine  through 
the  blood-vessels  of  the  amputated  leg  of  a frog  had  no  influence  upo 
£e  muscles  A very  beautiful  experiment  of  Brown-Sequard  (■ Comptes - 
" 9)  confirms  this,  and  also  demonstrates  that  the  convulsions 
fo  not  arise  from  hyper-excitability  of  the  peripheral  afferent  nerves 
The  observer  last  motioned  fonnd  that  when  the  spina  cord  was  cut 
• mt  toJ  the  origin  of  the  nerves  snpplying  the  fo.  £ ofa  ft-og 
L all  ‘he  Wcod-vessels  going  fit  e >„we  ctatae 

also  severed  so  as  to  isolate  the  latter,  on 
convulsions  ocenrred  in  the  antenor  part  of 

E* £ — r 

tenor  section,  recemng  n^poison,^,^  ^ 1)Cen  repeated  a great  mm- 

I860,  t.  m.  P-  16  ) . induced  in  the  posterior  portion 

rare  instances  slight  convnls.ons  were  induced  \ haTe  been  due 

of  the  body.  These  exception ^ »7 

simply  to  a minute  poition  P cdm,e  not  necessary  here  to 

tion  since,  when  by  “ 9ection  of  the  cord  was  completely 

detail  ( loc . cit.,  p.  ) . by  diffusion  rendered  impossible, 

isolated  and  access  of  the  poison  y 

spasms  never  ocenrred  in  the  posterior  part  of  the  b<  3 ^ ^ ^ .„ 

Strychnic  convulsions  must . e ^big’ conclusion  is  abundantly  con- 
any  of  the  other  possible  metho  . T^  * to  Moette 

firmed  by  direct  experiment  Thus,  Van ^ th»twhen  thealk«- 

epinilre ) and  Valentin  (loc.  at.,  1 • - ) , , t0  diffnso  itself, 

laid  is  placed  upon  the  Ifinc/to  those  muscles 

the  usual  convulsions  occur,  • application,  and  after- 

whose  nerves  have  their  origin  near  the  o 1 through  the 

wards  spread  from  muscle  to  July,  18«0  ^ 

cord.  Dr.  A.  J.  Spence  (Eduiburgh  Med  Jou  .,  bi9ectcd  the 

formed  similar  experiments,  with  similar  results. 
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apex  of  a frog’s  heart  so  as  to  allow  all  the  blood  to  drain  from  the 
body,  and  then,  cutting  through  the  cranium,  laid  a little  piece  of  nux 
vomica  upon  the  brain  so  that  the  poison  would  diffuse  down  through 
the  spinal  cord.  The  result  was  that  first  the  muscles  of  the  throat 
then  those  of  the  fore  legs,  and  so  on  in  regular  order,  were  affected.* 
Spinal  Cord. — Claude  Bernard  (Logons  sur  les  Substances  toxiques , 
Paris)  has  denied  that  strychnine  produces  excitation  of  the  spinal 
motoi  centres,  because  when  all  the  posterior  nerve-roots  are  cut,  no 
convulsions  occur,  whereas  if  a single  afferent  root  be  allowed  to 
remain,  irritation  of  its  peripheral  fibrillas  will  cause  general  tetanic 
spasms.  Allowing  the  truth  of  his  experimental  fact,  his  deduction 
certainly  is  not  warrantable.-)-  The  non-occurrence  of  convulsions  may 
depend  upon  the  fact  that  the  reflex  motor  ganglionic  cells  are  incapa- 
ble of  originating  an  impulse,  and  in  strychnine-poisoning  are  simply 
in  such  a condition  of  over-excitability  as  renders  them  exceedin«-ly 
sensitive  to  slight  irritations  and  causes  them  to  respond  most  ener- 
getically to  peripheral  impulses  so  feeble  as  not  to  be  felt  in  health, 
at  the  motor  centres  are  acted  upon  by  strychnine  is  proved  not 
7 the  exPemnents  that  have  been  already  detailed,  but  also  by 
the  following  ingenious  one  of  Yan  Deen  ( Physiol,  de  la  Moelle  epiniere ) 
This  investigator  removed  the  viscera,  vessels,  etc.,  from  a frog,  so  as  to 
leave  nothing  below  the  second  cervical  vertebra  but  the  bones,  nerves 
and  muscles;  then,  opening  the  spinal  cord  in  the  region  of  the  third 
veitebra  he  cut  entirely  through  the  anterior  columns  of  the  cord 
nd  finally  divided  all  the  tissues,  so  that  the  anterior  portion  of  the 

0?fJaS  "°nn"^'ed  Wlth  the  Posterior  solely  by  the  posterior  columns 
o the  cord  When  one  or  two  drops  of  a solution  of  strychnine  were 

the  ante11-  “ °f  ^ batractian>  tetanus,  confined  to 

the  anterior  segment  of  the  body,  was  developed ; and  it  was  also 

oXarv  refl  irritati°n  °f  ^ P°8terior  feet  caas^  in  them  only 

tan  ouX tLT7t  ’ m th:  fr°nt  lGgS  tGtaniC  8pa8ma™  simub 
in  rid  2 IVPPearS  t0  me  pr0Ved  evidence  adduced 

stimulnnt  f 1 PrT' ParaSraPh8  strychnine  is  a powerful 
“pla!  “ 8piaal  -d;  including  in  this  Lm  th 

__ laboratory,  enormous  doses  of  strychnine  injected  into 


cult  occurred  arc  at  present  very  difli- 

wheu  irritation  of  th^l.  feet Used  “ v ^ ^ ^ ^ «•  a time 

of  the  front  feet  caused  spasm  of  both  th  f T'"  Ti  • f ’ latCr  th°  0XP0,'iment.  irritation 
did  not  produce  other  than  normal  reflex  ml”  ""t  foet’  although  irritation  of  the  latter 
when  irritation  of  the  front  legs  was  powerlc'sl'to"  S’"  1,10  PoisoninS  came  a stage 

“7  ;r  ‘CT  mM  -A” 1 EE  z:r,n " u“  1"“i  ■»  •“«*  * 

n.  sensory  L-ee-muZ  ’ 2,“>  >'“1  « froK  with  nil 


strychnine  is  administered  It  wool  1 I sl,ccial  80n80  divided  still  develops  tetanus  when 
8h°uld  ma^°  bo  gross  an  error  in  expcrimenTatfon!  ” DOt°d  * phySi°lo*ist  as  Cla"do  Bernard 


17 
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“d:^ 

, „ Aftpr  death  from  strychnine,  the  tunctions 

„ Swm  found  to  be  more  or  less  impaired,  so  that  galvamta- 

ah  produces 

“ it\r"teld  on  the  evidence  of  personal 

seem  to  be  no  doubt,  it  lias  Matteucci  (Traite  des 

experiment  by  many  observers,  araonS  Moreau  ( Comptes-Rendus 

"^fXSi P 525),  Wit- 
Soc.  de  Biol,  1855),  M.  ^ 434^  Molliker  (Virchow's 

tieh  (Her*  A ~.«e  Nov. 

*«**  BA  *.  P- ».  f^JdLt  that  this  absence  of  response  may 
1870,  p.  125).  No  , either  muscle  or  nerve.  Some- 

be  due  to  loss  of  functiona  poi  Matteucci  ( loc . cit .)  insists, 

times  the  muscle  maybe  at  fault  ’ not  rarely-indeed,  most 

and  as  has  been  noted  y ma"N  of  the  ^erve  fails  to  elicit  response, 
generally— m the  frog  ga  vam  .^ability.  M.  Ch.  Richet  ( Comptes - 
although  the  muscle  preserve  ..tally  that  if  active  artihcial 

Bendus,  m 131)  determined  ezpenmentt  y ^ injected  tat0 

rr/r;  s-— r— — 

nine  depresses  directly  the  motoi  n®",e’  r of  the  motor  nerves 

It  having  been  proved  that  the  functional  poiv^  ^ ^ ^ ^ 

is  destroyed  in  strychnine-poisomn « ^ ..  jt  Bimply  th6  exhaustion 

t"Lse  activity  of  the  nerve  during  the  stage 
of  spasm?  . — - 

m Or.  W.  H.  Klapp  affirms  that  ho  has  Dis.,  Oct.  1ST®)- 

unimpaired  in  the  frog  after  death  from  s rye  m mistakcn  in  their  observations.  It  has 

It  is  inconceivable  that  all  previous  observe™  attributed  to  strychnine  have 

been  suggested  that  the  ^ ^ ^ ^ P‘  *°bi"8  ^ 

been  due  to  brucine  contaminating  it  , and  " brucine, -a  result  in  accord  with  » 

has" found  nerves  insensitive  in  animals  kiUcd^th  ^ rf  Gencva.  Dr.  Lautenbach 

1* 
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It  cannot  be  gainsaid  that  the  power  of  the  nerve  is  lessened  by 
the  strain  upon  it  during  the  convulsions;  and  Kolliker  concludes  ( Vir- 
chow's  Archiv , Bd.  x.,  1856)  that  this  is  the  sole  cause  of  the  nerve- 
paralysis,  because  when  he  cut  the  sciatic  nerve  of  a frog  and  exhibited 
strychnine  the  divided  nerve  would  respond  to  galvanic  stimuli  after  all 
functional  power  had  been  lost  in  the  nerve  whose  connection  with  the 
centres  was  intact.  Granting  the  experimental  fact,  it  would  only  prove 
“at  contact  of  the  poison  was  not  the  sole  cause  of  the  motor-nerve 
paralysis,  as  it  is  plain  that  although  both  nerves  suffered  this  contact 
yet  the  uninjured  one  suffered  it  plus  exhaustion  from  excessive  use’ 
ie  conclusion  is,  moreover,  opposed  by  the  fact  attested  by  Vulpian 
(ArcklVeS  Physiologic,  1870,  t.  iii.  p.  120)  and  other  observers,  that  an 
enormous  dose  of  strychnine  kills  the  frog  without  the  induction  of 
spasms  by  general  paralysis,  with  total  loss  of  power  in  the  nerve- 

ti  links.  Evidently  in  such  case  the  action  of  the  poison  on  the  nerves 
must  be  direct. 


V”  "“To!*  a”d  B“88°n  taVe  inTO>%ated  (Ji*™.  de  la  Phy- 
Pk  342)  Veiy  eW>°rately  tbi»  action  of  strychnine  upon 

rrr  r the  C0rrectoeS8  <*  their  experiments  and  Lults  seems 
to  me  scarcely  questionable.  They  found  (be.  cit,  p.  347)  that  if  the 
sciatic  nerve  of  a frog  were  cut  and  a sufficiently  large  dose  of  the 
-ychnmeadmrmstered,  the  divided  sciatic  lost  its  irritability,  although 

zz:  iz  r z\not  80  s°°n  as  dw  its 

no  doubt  ! } , °°"4l'med  thls  1 “ad  ‘he  opposite  result  of  Kolliker 

no  doubt  depended  upon  his  not  using  sufficiently  large  doses  of  the 

Wssl^TsoTed'VrrT  the  t0°  8ariy-  MarL-M^on  id 

Jauisson  also  tied  all  the  tissues  of  a froc’s  lea-  excent  th*  , 

then,  on  exhibiting  strychnine,  found  that  convulsions  ceased  in  the 

time°hrit“,Uons  ““he  ^ “ Z n0n-poi80ned  le&  and  that  at  a certain 

ITZtirZT  that  -re  paralyzed 

-r  “ - ■">  - * — 

ment  Jany^r  "t?  "f  he  has  this  experi- 

Magron  and  Buisson  It  °btamed  the  same  re8ult  as  Martin- 

large  doses  paralyzes  the  Iff  ^ that  8tryelluhle  ^ veiy 

the  collapse  of  strychnin*  • * ^ t lG  afferent  nerves>  and  that 

affection  of  the  motor  trunks 'and  ^ the  frog.is  largely-due  to  the 
Again,  Vulpian  Cl oc  cit  f ^ i°  exhaustl0n  of  the  spinal  cord, 

its  vessels  preserved  it«  • .f?Und  that  the  nerve  protected  by  tying 

the  —Protected  nerved 

can  be,  and  to  show  that  in  «tr  - i d aPPoars  to  be  as  complete  as  it 
motor  nerves  lose  their  f • * ° ^nmc‘P°isoning,  at  least  in  the  frog,  the 

Partly  throng  a ffir % Z oT  ^ ^ ‘kro“«h  -“auction  and 
b duoct  action  of  the  poison  upon  them.  That  which 
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Fraser  has  discovered  for  atropine,  Vulpian  (loc.  cit..  p.  128)  has  found 
for  strychnine : namely,  that  after  a time  -say  " £ 

days, -if  the  dose  has  been  of  power, 

passes  off,  the  motor  nerves  are  found  to  lnu  eig 
Ld  the  convulsions  reappear  to  continue  hours  or  days^ 

Circulation. — Strychnine  has  a very  decided  mflue 

circulation.  Drs.  Kichter  (Zeitschrift  f.  gllc 

(fifed.  Jahrb.  d.  k.  k.  Gesellschaft  derAerrte za  Wta  187-  lg  >■  aU 
singer  (Ibid.,  1874),  and  Itlapp  (Journ.  Mat.  D,s.,  Oct. ) 
found  tL  a decided  rise  of 

the  time  of  the  first  convulsion.  jn  curarized  ani- 

or  to  the  interruption  of  the  cucua  Botp  Eichter  and 

mals  in  which  artificial  respna  1 tQ  contract  under  the 

Mayer  affirm  that  the  small  artei  ics  can  pressure 

influence  of  the  strychmne,  afto  paresis  of 

is  due  to  vaso-motoi  spasm.  > ..  j tbe  cord,  strychnine 

the  dominant  vaso-motor  centres  caused  it  was 

produced  no  rise  of  the  arteria  pi  ’ h however,  been  reached 

very  slight.  A ^ **« 

by  Schlesmger  (loc.  cit.).  111  ° ri  V„i„tivelv  exceeds  that  pro- 

the  division  of  the  cord  both  three  of'the 

duced  in  the  normal  anima  . rabbits  the  strychnine 

fifty  experiments  made  byS  g tbe  cord.  Schlesinger 

failed  to  elevate  the  pressure  after  section  ^ bimself  and  by 

explains  the  employed  dogs,  and  fur- 

Mayer  by  the  fact  that  the  l^ter  ^ bimself  0n  dogs  he  four 

ther  states  that  in  six  expei  > Maver  Ivlapp  experimented 

times  obtained  results  similar  to “fa  a Jail  the  cardiac 

upon  the  cat,  no  rise  of  pressure 

nerves  of  the  neck.  t bave  n0  doubt  that  the  ex- 

followed  the  injection  of  the /‘^tLliar  results  obtained  by  Schlesin- 
planation  given  by  Klapp  of  the  make  a perfect  section 

Pger,  namely,  that  it  was  be<ia  ^h ^ ^ in  tho  sUychnized 
of  the  cord,  is  correct.  bchlesin&  ced  rise  of  pressure  bv 

animal  stimulation  of  a sensttive ’ f £e  itaX  cord.  The  esplana- 

vaso-motor  spasm  even  after  seobon  1 toai  the  peripheral 

tion  that  he  offers  of  this  is  that tm „ b fir9t  going  to  the 
impulse  can  only  reach  the  va  strychnine  so  alters  the  func- 

nine  in  eurarizod  animals  than  in  the  normal  anu  R .g  pr0 b Wc  therefor*  ^ 

there  was  a very  pronouneed  aU  > in  tUo  general  nervous  discharge, 

- * — “• 
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to  bring  a response  by  acting  upon  the  local  vaso-motor  centres  in 
the  cord, — that  is,  by  causing  a general  vaso-motor  spasm.  The  cor- 
rect interpretation  of  this  alleged  discovery  of  Schlesinger  is  probably 
that  he  obtained  a rise  of  pressure  because  he  had  failed  entirely  to 
sever  the  spinal  cord.  It  must,  however,  be  acknowledged  that  al- 
though in  the  majority  of  Klapp’s  experiments  no  rise  of  pressure 
occurred  in  the  strychnized  animal  after  section  of  the  spinal  cord 
upon  galvanization  to  a sensitive  nerve,  in  a few  instances'  such  rise 

did  happen,  probably  because  a few  fibres  of  the  spinal  cord  were  left 
uncut. 

_ Ifc  has  been  shown  by  the  experiments  of  Klapp  that  the  primary 
stimulation  of  the  vaso-motor  centres  by  strychnine  is  followed  by  fall 
of  arterial  pressure  and  vaso-motor  palsy;  also  that  very  large  doses 
pioduce  an  immediate  depression  of  the  vaso-motor  centres  and  fall  of 
arterial  pressure. 


There  is  some  apparent  conflict  of  testimony  in  regard  to  the  in- 
fluence of  strychnine  upon  the  inhibitory  cardiac  nervous  system. 
Dr.  Carl  Hememann,  who  has  investigated  at  some  length  ( Virchow's 
Archw,  Bd.  xxxni.  p.  394)  the  influence  of  the  drug  upon  the  heart  of 
e frog,  finds  that,  large  doses  cause  diminished  frequency  of  the  car- 
diac movements,  with  diastolic  pauses*  According  to  his  experiments 
these  phenomena  are  not  due  to  stimulation  of  the  inhibitory  nerves’ 
since  they  occur  after  section  of  the  vagi  (p.  403),  nor  are  the  peripheral 
vagi  paralyzed,  since  galvanization  of  one  of  these  nerves  causes  imme- 
diate diastolic  cardiac  arrest  (p.  406).  Mayer  (loc.  cit.)  has  also  found  that 
e penpherai  vagus  is  not  paralyzed,  since  he  could  suspend  the  action 
of  the  heart  in  the  poisoned  animal  by  galvanization  of  the  par  vao-um 
Klapp  has  also  reached  results  confirmatory  of  those  of  Heinemann.' 

the  other  hand,  Martin-Magron  and  Buisson  affirm  (loc.  cit. , p.  352) 
that  in  all  of  very  many  experiments,  after  a greater  or  less  length  of 
time,  the  pneumogastrics  lost  their  power  of  transmitting  an  impulse 

KalroTa^d  B n °f  ^ r68Ult8  i8  V61y  ddflculfc  : P0S8ib^  ^rtin- 
Mag  °n  and  Buisson  employed  a strychnine  containing  very  largely 

e2  vaffi ebm0SSt  7 °rm°i 8 d°8eS  °f  8tr^chlline  d0  affect  the  periph- 
eral vagi,  but  not  until  very  late  in  the  poisoning,  although  when  small 

d scs  are  employed,  even  death  may  occur  without  very°d  cTded  pa“a 

r o fd ST™-  , That  the  different  *-«■  are  not  due  to  the 

both  B “ 8 18  eVidGnt’  8inCe’  although  Mayer  used  hounds 

Ma L T and  K'aPP  Cmpl0yed  the  Animals  as  did  Mai  tin 

ofXdmte  fr°g8-  Dr-  1 Stein-  has  found  tL  act  on 

o^chmne  much  more  marked  when  it  is  placed  up^uoa,ftrior 

period”  of  tho’ isolated  frZsTi  ^t  Ca"h  ^howinK  that  strychnine  increases  the  “refractory 
momoir  would  ^ ^ ff  '883-  A -“Bideration  of  thfa 

and,  ns  it  would  throw  at  present  n ‘ 'T?3"  " ° ' '°  minuto  P01nts  of  cardiac  physiology, 
upon.  PrC8CDt  n°  hGbt  UP°“  practical  use  of  the  drug,  is  not  entered 
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than  when  it  is  placed  upon  the  anterior  face  of  the  frog’s  heart,  also 
that  the  strychnine  acted  much  more  promptly  and  severely  upon  the 
separated  sinus  venosus  than  upon  the  ventricles  or  the  auricles,  an 
hence  concludes  that  the  strychnine  acts  especially  upon  the  gang  la 
of  the  sinus.  His  experiments  and  conclusions  have  been  continue 

by  Klapp,  and  are  probably  correct.  _ 

Upon  the  blood  strychnine  has  probably  some  action.  Harley  tound 
that  blood  shaken  for  twenty-four  hours  with  air  contained  11.33  parts 
of  oxygen  and  5.96  parts  of  carbonic  acid ; while  blood  treated  in  a 
precisely  similar  manner,  except  in  the  addition  of  strychnine,  y, elded 
17.80  parts  of  oxygon  and  2.73  parts  of  carbonic  acid.  He  concludes 
from  this  that  strychnine  arrests  oxidation  in  the  body ; but  the  deduc- 
tion seems  to  me  out  of  all  proportion  to  the  fact. 

flue  — The  effect  of  strychnine  upon  the  normal  eye  has  been 
recently  studied  by  T.  Hippel  ( Wirkung  des  Strychnins  aufdie  normale 
ZlLeAnyen,  Berlin,  1873)  and  Cohn  (Wiener 

Nos.  42,  47,  1873),  with  rather  different  results.  They  both,  however, 
found  the  sharpness  of  vision  increased.* 

Elimination. — Strychnine  is  eliminated  with  the  unDe’ 
the  experiments  of  Peter  von  Eautenfeld,  unchanged  and  veiy  slowly 
( Ina  J Dissert.,  Dorpat,  1884).  P.  C.  Plugge  has  found,  however,  that 
it  least  a portion  of  the  strychnine  is  oxidized  and  converted  into  a 
new  substance,  which  he  colls  slrychnic  acid.  (For  details,  see  Arc  w 

der  tZZvtwZIs  T vegetable  bitter,  strychnine  is  a stomachic, 
stimulating  to  a greater  or  less  degree  the  digestion,  besides  act  g 
more  universally  on  nerve-power.  It  is  more  than  a mere  stomachic: 
clinical  experience  has  shown  that  it  is  a most  useful  tonic  when  there 
gen  ral  relaxation  and  loss  of  nerve-power.  A portion  of  its  value 

? rassxs 

stratecl^tlnT  value  of  "the  drug  as  a tonic  in  general  functional  atony  and 

r*C“reat  Muence  of  strychnine  upon  the  function  of  voluntary 
m„IneSarly.ed  to  its  usein  cases 

toowmTtmbeTomes  ve“  evident  that  it  can  be  useful  »»b-^the 

s'rthe  tzt 

Hihc-galvanisnb 

. P„  u.  details  of  ft*  « » — ^ * ““ 
abstract  in  the  Boston  Med.  and  Surg.  Jounu,  p.  473,  U . . 
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in  hemiplegia  it  can  do  only  a very  limited  amount  of  good,  and  should 
not  be  exhibited  until  irritation  from  the  clot  has  ceased.  It  is  probably 
useful  in  all  forms  of  lead  paralysis , but  when  the  symptoms  resemble 
those  of  poliomyelitis — i.e.,  a multiple  paralysis  with  rapid  wasting 
of  the  affected  muscles  and  alterations  of  the  electro-contractility — I 
have  found  strychnine  pushed  to  the  verge  of  poisoning  extraordinarily 
efficacious. 

Since  attention  was  so  signally  called  to  the  valuo  of  strychnine  in 
amaurotic  affections  by  Nagel,  of  Tubingen,  in  1871,  numerous  observers 
have  published  extended  series  of  cases  in  which  it  has  been  used  with 
strangely-varying  results.  They  have  for  the  most  part,  however, 
served  to  verify  the  favorable  results  obtained  by  Nagel  ( Die  Behand- 
lung  der  Amaurosen  und  Amblyopeen  mit  Strychnin,  Tubingen,  1871).  His 
sanguine  expectations  regarding  its  use  in  nerve-atrophy  have  met  with 
disappointment  in  the  hands  of  other  observers.  It  is  now  conceded  that 
in  atrophy  of  the  essential  nerve-structure  little  is  to  be  expected  from 
strychnine  or  any  other  means.  It  is  most  useful  in  cases  which  have 
not  yet  reached  the  stage  of  atrophy,  but  present  slight  if  any  ophthal- 
moscopic changes.  The  chalky  or  greenish-white  and  cupped  nerve- 
entrance  is  not  always,  however,  sufficient  cause  for  pronouncing  the 
case  hopeless,  for  these  appearances  are  not  always  safe  indications  of 
the  amount  of  injury  done  to  the  axis-cylinders.  Its  value  in  amaurosis 
fiom  abuse  of  alcohol  and  of  tobacco  is  undisputed.  Also  in  amblyopia 
from  disuse, — e.g.,  in  strabismus  and  paresis,— after  the  parallelism  of 
the  visual  axes  has  been  restored,  under  its  use  normal  sharpness  of 
vision  is  much  more  rapidly  attained.  In  cases  where  the  ophthalmo- 
scope reveals  but  slight  change  in  the  retina  and  nerve,— e.g.,  slight 
striation  of  retina  around  the  disk,  the  margin  of  which  is  somewhat 
obscured,  or  in  disturbances  of  the  anastomotic  circulation  at  the 
nerve-entrance,  with  or  without  diminished  sharpness  of  central  vision 
and  contraction  of  the  field,— strychnine  is  of  marked  benefit.  The  dis- 
tressing headache  and  giddiness  associated  with  these  nerve-troubles 
which  thus  manifest  themselves  in  the  eye  are  frequently  relieved  by 
the  use  of  strychnine,  even  though  the  nerve  is  quite  atrophied  and  the 
eye  blind.  There  is  much  difference  of  opinion  as  to  the  method  of  its 
administration,  but  better  results  in  the  hands  of  most  observers  follow 
is  ypodermic  use.  The  temple  would  seem  to  be  a better  locality 
than  the  arm,  as  improvement  in  the  corresponding  eye  has  been  fre- 
quently observed,  while  its  fellow  remained  as  before.  It  should  he 
given  in  gradually-increasing  doses,  being  governed  by  the  tolerance 
o the  action  of  the  drug.  Commencing  with  one-thirtieth  of  a grain, 
it  can  usuaUy  m a few  weeks  bo  carried  up  to  one-tenth  or  even  one- 

. 0t+,a  grain  once  or  twice  daily,  these  doses  causing  only  a twitch- 

ng  in  the  calves  of  the  legs,  or  a slight  sense  of  constriction  about  the 
t i coming  on  in  fiom  ton  to  fifteen  minutes  after  their  adminis- 
tiation,  and  subsiding  in  the  course  of  an  hour  or  two.  It  is  necessary 
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to  maintain  the  physiological  impression  of  the  drug  to  insure  the  best 

MS  Dr ' J Milner  Fothergill  not  long  since  called  attention  to  the  value 

of  strychnine  as  a respiratory  stimulant  in  dyspncea 

pulmonic  affections,  such  as  chronic  bronclut JS,  iffiS 

[n  longstanding  bronchitis,  or  “ winter-cougli,  with  a dilated  right  hea 

1 comtoation  of  strychnine  and  digitaiis  in  his hands 

eeedingly  well.  In  other  eases  he  >s  Dr  j^m 

+n  nrdinarv  stimulant  cough  mixtures.  1 his  practice  oi  ui.  _ b 

has  found  many  imitators,  and  the  value  of  strychnine  as  a respiratory 

- or  diarrhm-  connected  with  atony  of 

™ ^ and  Js  *3 

rheb"n"S  Zoic  « peripheva!  — > 

and  it  should  be  injected  into  the  affected  par^  ^ cases  of 

of  studfnt-U?e  heflre  eimination  it  is  espeeiaily  valuable  in 

preventing  the  "aid  in  regard  to  the  gen- 

Toxicology.— Sufficient  has  ane  y remaius  to  discuss  the 

oral  symptoms  of  becauShnine  is  frequently 

diaguosis-t  This  is  especially  imp  > imnossible  for  the  chemist 

used  criminally,  and  po-ning  by  it 

to  detect  it  after  deatffi  J • it  various  forms  of  idiopathic, 

may  be  readily  confounded  is  tetanus, ^ ^ ^ 
rheumatic,  traumatic  infantile,  a ) distinguish 

that  in  fatal  cases  the  duration  of  J D,  Louis 

between  natural  tetanus  and  ^ipTriuce  TP  of  traumatic 

Starr,  however  (Phila  Med.  Kmes  ^ ^°firat  appearance  of  mus- 
tetan us  fatal  in  less  than  we  c , lnfi  a half  after  the  first  convul- 

cular  twitchings,  and  within  on°°  occurred  fifteen  minutes  after 

Bion  • and  according  to  Jaccoud,  death  has  occu 

the  reception  of  the  injury  (Pa*h°^'  . ” ^\car  and  brief  a manner 

The  following  table  shows,  v’  ic  idiopathic  tetanus 

as  possible  the  differences  between  traumatic  


n c D Rislcy,  and  is  expressive  of  tbo  results  at  the 
* This  paragraph  was  written  y r*  ’ ‘ of  tho  Ophthalraological  Clinic. 

University  Hospital,  whore  he  is  chief  as  _ v be  charac 

t 

numerous 

krankheiten,  1870,  p.  334). 


irsity  Hospital,  where  ho  is  ohief  r0 8°e„thal  may  possibly  bo  characteristic. 


It  is 
erven- 
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(No.  1),  hysterical  tetanus  (No.  2),*  and  strychnic  poisoning  (No.  3). 
The  references  in  column  No.  3 are  to  authorities  who  affirm  that  the 
symptoms  there  given  are  peculiar  to  poisoning. 


No.  i. 


Muscular  symptoms  usually 
commence  with  pain  and  stiff- 
ness of  the  back  of  the  neck, 
sometimes  with  slight  muscular 
twitchiugs ; come  on  gradually. 

Jaw  one  of  the  earliest  parts 
affected ; rigidly  and  persistently 
set. 


Persistent  muscular  rigidity, 
very  generally  with  a greater  or 
less  degree  of  permanent  opis- 
thotonos, emprosthotonos,  pleur- 
osthotonos,  or  orthotonos. 


Consciousness  preserved  until 
near  death,  as  in  strychnic  poi- 
soning. 


draughts,  loud  noises,  etc.,  pro- 
duce convulsions,  as  in  strychnic 
poisoning. 

May  complain  bitterly  of  pain. 


No.  2. 

Commenced  with  blindness  and 
weakness. 


Muscular  symptoms  commenced 
with  rigidity  of  the  neck,  which 
gradually  “crept  over  the  body,” 
affecting  the  extremities  last. 

Jaw  rigidly  set  before  a convul- 
sion, and  remained  so  between 
the  paroxysms. 

Persistent  opisthotonos,  and  in- 
tense rigidity  between  the  con- 
vulsions ; and  after  the  convul- 
sions had  ceased  the  opisthotonos 
and  intense  rigidity  lasted  for 
hours. 


Consciousness  lost  as  the  second 
convulsion  came  on,  and  lost  with 
every  other  convulsion,  the  dis- 
turbance of  consciousness  and  mo- 
tility being  simultaneous. 


Desired  to  be  fanned. 


Crying -spells,  in  which  he 
“sobbed  violently,”  and  “cried 
like  a child,”  alternated  with  the 
convulsions. 


No.  3. 

Begins  with  exhilaration  and 
restlessness,  the  special  senses 
being  usually  much  sharpened.! 
Dimness  of  vision  may  in  some 
cases  be  manifested  later,  after 
the  development  of  other  symp- 
toms ; but  even  then  it  is  rare. 

Muscular  symptoms  develop 
very  rapidly,  commencing  in  the 
extremities,  or  the  convulsion, 
when  the  dose  is  large,  seizes  the 
whole  body  simultaneously.! 

Jaw  the  last  part  of  the  body 
to  be  affected : its  muscles  relax 
first,  and,  even  when  during  a 
severe  convulsion  it  is  set,  it  drops 
as  Boon  as  the  latter  ceases.^ 
Muscular  relaxation  (rarely  a 
slight  rigidity)  between  the  con- 
vulsions, the  patient  being  ex- 
hausted and  sweating.  If  re- 
covery occur,  the  convulsions 
gradually  cease,  leaving  merely 
muscular  soreness,  and  sometimes 
stiffness  like  that  felt  after  violent 
exercise.  || 

Consciousness  always  preserved 
during  convulsions,  except  when 
the  latter  become  so  intense  that 
death  is  imminent  from  suffoca- 
tion, in  which  case  sometimes  the 
patient  becomes  insensible  from 
asphyxia ; * which  comes  on  dur- 
ing the  latter  part  of  a convulsion, 
and  is  almost  a certain  precursor 
of  death. 

The  slightest  “breath  of  air” 
produces  a convulsion.** 

Patient  may  scream  with  pain, 
or  may  express  great  apprehen- 
sions, but  “crying-spells”  would 
appear  to  be  impossible. 


Record^Z.  N°‘  2 ^ fr°m  an  a°tUaI  °aS0-  SeC  trial  °f  MrS-  Wharton-  York  Medical 

t IvTrmh  P°,t0n\V' m ■ W°rm,ey’  Micro-°hemi'‘try  of  Poisons,  p.  536. 

t Wormley,  p.  536.  Stillfi,  Therapeutics,  vol.  ii.  p.  US. 

poilnZlZ:  PP>  1H  682'  W°rml0y’  PP'  536’  M0’  *«•  *ardie„,  Ar 

- — pp-  -h 

Stilus,  tlldic 7l  J.Urigpn‘dence>  PP-  331>  332-  Wharton  and 

**  sung,  nc^::t:;j.;;r8:8raph  757-  Tardiou’p-923-  s*"*.  ^c^p.us. 
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No.  l. 

Eyes  open,  rigidly  fixed,  during 
the  convulsion. 


No.  3. 

Eyes  stretched  wide  open.* 

Legs  stiffly  extended,  witli  feet 
everted, t as  the  spasms  affect  all 
the  muscles  of  the  leg. 


No.  2. 

Eyes  closed. 

The  spasms  in  leg  must  have 
been  partial,  as  the  feet  were 
crossed  and  toes  inverted,  which 
could  not  happen  if  all  the  mus- 
cles were  involved,  because  the 
muscles  of  eversion,  being  very 
much  the  stronger,  would  of  ne- 
cessity overcome  the  antagonistic 
muscles,  and  the  feet  be  everted. 

Death  from  strychnine  in  man  and  other  mammals  mostly  occnrB  m 

a convulsion,  and  under  these  circumstances  is  undoubtedly  due  as- 
phyxia* caused  by  the  unyielding  spasmodically-contracted  muscles^  In 
froers  death  must  occur  from  other  causes,  since  a frog,  as  shown  y 
Claude  Bernard  will  live  for  days  after  removal  of  its  lungs,  proba  o y 
bXea^-  ' tough  its  skin.  The  causes  of  death  in  the  frog  are  not 
hard  to  find  when  the  physiological  action  of  the  drug  is  known.  The 
Wnh  and  true  hearts  (Kolliker,  loc.  cit ; Harley,  Lancet,  July,  18  6) 

artery  much  affected,  but  the  chief  factor  is  no  doubt  Paral^f 
‘ + ^ oa  Tn  man  death  sometimes  occurs  not  m a paroxysm,  but 

Tbe^minimum  fatal  dose  of  strychnine  is  probably  something  under 

208) ; one-third  of  a giam  gi  ‘ tpat  • single  dose 

produced  such  alarming  symptoms  as  to  mdreate  that « .8^  ^ 

it  might  readily  destroy  life;  one  one-hundredth  of 

have  killed  a child  three  186!), 

Trans.,  m 1010)  i ^ ^ ^ B^rier>  1879, 12),  also  twenty- 

twenty  'mt  Med,  Jo„n.,  1880,  i.  477)  taken  on  a 

S SS  retired  L,  hours,  have  failed  to  cause  death,  m each 

case  probably  on  account  of  !""i1(,rmcri]  antidote  should  bo 

In  treating  poisoning  by  strychnine,  ^ one  of  jt8  8oluWe 

at  once  administered,  such  as  tannic  a , Btomaeh  by  these 

salts.  As,  however,  the  compounds 

ru^eind^s  physiologically  antidotal.  The  evidence 


; *** “ ”°i"  "d  “ prmn‘ 
WFit  f llTSoSoTLorory  very  doubtfully  attributable  to  Calabar  bean,  see  OA,o  *d. 

Recorder , iv.  154. 
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brought  forward  by  Dr.  Haughton  and  others  is  not  sufficient  to  establish 
clearly  the  especial  value  of  tobacco,  and  in  the  experiments  of  M 
Amagat  ( Journ . de  Therap.,  1875)  nicotine  seemed  to  have  no  power  in 
preventing  the  death  of  rabbits  which  had  received  a fatal  dose  of 
strychnia.  Further,  it  is  obvious  that  the  use  of  aconite,  or  of  tobacco, 
in  large  doses,  is  accompanied  with  grave  danger,  on  account  of  their 
influence  upon  the  heart,  and  we  have  in  bromide  of  potassium  a 
substance  devoid  of  any  such  objection,  and  apparently  as  complete  a 
physiological  antidote  to  strychnine  as  are  any  of  the  substances  above 
named.  The  chief  question  is  as  to  whether  the  bromide  has  sufficient 
power  and  swiftness  of  action.  In  Dr.  C.  L.  Bard’s  case*  (Phila. 
Med.  Times , i.),  recovery  after  the  ingestion  of  three  grains  of  the 
alkaloid,  without  vomiting,  occurred  under  the  exhibition  of  a half- 
ounce  dose  of  the  potassium  salt  and  “its  continued  use  in  smaller  doses 
for  an  horn-  or  so.”  The  symptoms  were  as  intense  as  was  consistent 
with  life,  but  general  relaxation  was  produced  in  thirty  minutes  after 
the  administration  of  the  counter-poison. 

Chloral  was  stated  by  Liebreich,  its  therapeutic  discoverer  to  be 
antagonistic  to  strychnine,  and  it  undoubtedly  is  so  in  a measure:  but 
1.  Orr  ( Gazette  Medicale,  July  6,  1872)  stated  to  the  French  Academy 
that  he  had  experimentally  proved  that  the  dose  of  chloral  which  Lieb- 
reich had  relied  on  as  being  mortal  to  rabbits  was  very  often  not  so 
that  the  same  was  true  of  strychnine,  and  that  consequently  the  inves- 
tigation of  Liebreich  was  not  to  be  relied  on  as  proving  the  respective 
antidotal  powers  of  the  drugs;  and,  further,  that  experiments  had 
shown  him  that  if  a certainly-fatal  dose  of  chloral  were  given  to  a 
rabbit,  the  hypodermic  injection  of  strychnine  did  not  affect  the  result 
but  hat  his  own  researches  had  not  gone  far  enough  to  establish  the 

vdb  thC1  drUgS'  Professor  Bennett  Writ.  Med.  Journ., 

’ 1+87t)^aS.inade  an  elaborate  study,  which  agrees  with  the  ex- 
12  °K  ?ri  m 0Wing  the  non-effide^7  of  Strychnine  in  chloral- 
~ 1 / n^T8  that  Chl0ral  18  °f  gl'eat  value  in  Poisoning 

nfore  th  • ° °f  twenty-°ne  rabbits  which  had  received  much 

more  than  the  minimum  fatal  dose  of  strychnine  (gr.  to  the  pounds 

St6;  i„wz  Td  ,by  the  uso  of  •»*  ?ferd;°s  trite 

“es  of l IT7  minUt63  V a repetition  of  the  original 

after  thP  ^ nme'.  r'  Bennett  found  that  the  chloral  administered 
af  r the  supervention  of  convulsions  had  less  effect  in  saving  life  in 

that  Prr  t0  tp  1"Dgth  °f  time  between  its  administration  and 

Thel  x °f0Tr  HU8Cmann  (Arch-  /■  ***•  P-th.  und 

whicl/had  roe!  4 , flp0SSlb  ° t0  pr6Vent  doath  hy  chloral  in  rabbits 

the  aLbid  In  °r  6Ven  8ix  timC8  the  fatal  dose  of 

• In  various  cases  recovery  from  the  effects  of  large  doses 

Examiner,  1879^  ^ ^ RemedieS'  vo1- »•  p.  255;  also,  Chicago  Medical 
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of  strychnine  (four  grains,  Edinb.  Med.  Journ , April,  1875  ; six  grains 
Arch.  Gen.  de  Med.,  1883,  i.  74,  where  also  numerous  cases  may  be  found) 
has  been  brought  about  by  the  use  of  chloral,  which  must  be  at , prese 
considered  a standard  remedy  in  strychnine-poisoning, 
been  strongly  recommended  by  some  authorities  (Amagat  fetacchimj 
asTantidotaf  j^and  when  the  great  muscular  relaxation  of  drunkenness 
is  remembered,  it  seems  very  probable  that  the  commendation  has  some 
basis  Professor  Husemann  (loo.  cit .)  has,  however,  shown  that  alcohol 
can  scarcely  be  looked  upon  as  a real  antagonist  to  the  alka  01  . 

The  best  treatment  of  strychnine-poisoning  is  apparently  to  be  fo 
in  the  conjoint  use  of  chloral  and  the  bromide  of  potassium,  witti.wh 
convulsions  are  very  threatening,  inhalations  of  mh nte  of 
or  even  chloroform.  Half  an  ounce  of  the  bromide  with  half  a drachm 
to  a drachm  of  chloral  may  be  given  at  once  in  a Bevere  case  an 
every  twenty  minutes  afterwards,  if  necessary,  two  drachms 

■fivcd  nnrl  fifteen  grains  of  the  second  remedy. 

In  som  case!  artificial  respiration  might  possibly  be  of  service 
is  erWenT  that  the  convulsed  muscles  will  often  resist  such  efforts  a 
are  usually  made  to  force  air  he 

of  no ;se  whoever  in  — Jn 

produced  convulaoM  di  t ^ ^ ^ .f  artificial  respiration 

was  kept  up  , an  although  opisthotonos  was  induced  in 

was  maintained  for  fou  ^ prolonging  life  (B ossbach's 

some  cases.  Jocnenon  y TTusemann,  obtained 

irntemcteyea  i.92)  but  tos»  ^ ^ Mrmher>  Bd.  orii. 

similar  results  to  Leub  , <-  ™vrnhorated  in  the  main  facts 

p.  43)  has  in  a senes  "^^^ators,  although  disagreeing  with 
the  results.  of  the  Gei  =nd  that  animals  in  which  forcible 

them  in  minor  particular  ‘ 8urvived  doses  much  larger  than 

artificial  respiration  was  . t , iration  was  performed  by 

rti^irto  r 

■» »» - “ sufflcient,y 

powerful  to  be  of  any  ™'vuh  ,|nin0  may  bc  given  in  pill ; b»‘ 

Administration— As  a to  •,  ' ical  effcct8  are  manifested, 

when  it  is  desired  to  push  it  until  1 3-  ^ adminigtercd  a9  the 

as  in  some  cases  of  purafysis.  v s ed  from  an  irregularity  m 

sulphate  in  solution,  because  deal • „nd  the  consequent 

the  solution  of  the  pills  m the . ' hment  alkaloid.  There  is 

simultaneous  letting  loose  of  a la.  go  amoun 
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no  proof  of  a cumulative  action  of  this  alkaloid  when  given  as  above 
directed.  The  dose  of  strychnine  and  its  salts  as  a bitter  tonic  is  from 
one-twentieth  to  one-thirtieth  of  a grain.  In  nervous  diseases  and 
other  atfoctions  when  pronounced  influence  is  necessary,  the  dose  should 
be  gradually  increased  until  muscular  twitching,  stiffness  of  the  neck 
or  legs,  or  other  symptoms  are  manifested. 

Strychnine  Sulphas.  U.  S.— Sulphate  of  Strychnine  occurs  in 
minute,  prismatic  crystals.  It  is  soluble  in  water,  and  therefore  pref- 
erable to  the  alkaloid  for  hypodermic  use.  Dose,  one-twentieth  of  a 
grain. 


Brucine.— Strychnine  clings  so  closely  to  brucine  that  the  physio- 
logical actions  attributed  to  brucine  have  no  doubt  sometimes  been 
caused  by  contaminating  strychnine.  There  is  good  reason  for  sus- 
pecting that  this  happened  in  the  elaborate  investigation  of  L.  Wint- 
zenreid  ( Dissert . Inaug.,  Geneva,  1882),  who  found  that  brucine  acts  as 
a stimulant  to  the  spinal  cord  and  a paralyzant  to  the  motor  nerves, 
but  does  not  influence  the  cerebrum  or  the  sensory  nerves : in  the 
higher  animals,  at  first  it  increases  the  arterial  pressure,  and  afterwards 
lessens  it,  paralyzes  in  large  doses  the  vagi,  causes  death  by  asphyxia, 
a-nd  in  other  ways  acts  like  strychnine.  The  more  recent  experiments  of 
Lauder  Brunton  (. Journ . Chem.  Soc.,  1885)  are  in  accord  with  the  results 
obtained  by  Wmtzenreid  in  showing  that  brucine  causes  spinal  convul- 
sions m mammals  when  injected  directly  into  the  circulation.  Brunton 
found,  however,  that  when  taken  by  the  mouth  it  produces  no  symp. 
toms,  probably  because  it  is  excreted  as  rapidly  as  it  is  absorbed.  Dr. 

omas  J.  Mays  discovered  that  brucine,  which  he  believed  to  be  chem- 
ica.y  pure,  Causes  when  Ejected  hypodermically  into  the  frog  a short 
period  of  motor  paralysis  succeeded  by  convulsions  of  spinal  origin 
without  impairment  of  general  sensibility,  and  finally  death  from  as- 
p yxia.  Brought  m contact  with  the  isolated  frog’s  heart,  it  at  first 
thG  raPidit7  and  force  of  the  beat,  and  finally 

itTankfi v I"  i ? ^?en  l0Cally  appHed  t0  the  of  the  frog, 

to  w 7 piod!1Ced  a Para,y819  Of  the  sensory  fibres.  This  led  Dr.  Mays 
n L!I  , 7 a .l0Cal  an8esthetic  in  man,  and  he  found  that  a five-  or  ten- 

rapid  Ls7  r t°  -he  mUC°US  membrane  of  the  mouth  caused 

onP  Lrin  a T i ^ ^ " alS°  aSSerted  t0  exert  a marked  influence 
causW 1 ln  Wen ^.pe^nt-  solution  applied  to  the  back  of  the  hand 

solution  with  ° if  ?PaTent  °f  8en8ibilit^  Mays  used  this 
prTrZ  ^ d/b7  6 wrvUltS  f°r  thG  reHef  °f  the  itchi*4  of  chronic 
Charles  H Bn  ^ TheraP-  &az-,  vol.  xviii.  p.  459)  and  Dr. 

soluLon  In  casosn<  f 7°  ^ ^ **  aPPlicatio*  of  a five-per-cent, 
gives  verv  nmrl-o  I 10  °r  aboufc  tho  external  ear  usually 

more  satisfactory  7°  'Vi  'Burnefct  states  that  his  results  were  far 

satisfactory  than  those  which  ho  has  obtained  with  cocaine.  In 
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usin-  the  brucine  as  a local  anesthetic  it  is  essential  that  it  be  chem- 
ically pure:  the  nitrate  or  the  sulphate  may  be  selected  and  one  drop 
of  hydrochloric  or  sulphuric  acid  should  be  added  to  the  solution 
each  three  grains  of  the  alkaloidal  salt. 

Ignatia  U.S.— The  seeds  of  Strychnos  Ignatia,  a tree  growing  in 
the  Philippine  Islands.  The  St.  Ignatius  Beans  are  pale  brown  al bout 
an  inch  in  length,  less  in  breadth,  often  angular,  with  three  four 

Exir  its 

The  only  officinal 

are  Je  attract 

the  dose^oTthe  [xtraT^Extractum  Ignatia,  TJ.S.  1870)  is  one-fourth  to 
one-half  a grain. 


FAMILY  YI-DEPRESSO-MOTORS. 


. Under  this  heading  are  considered  certain  drugs  which  are  used  for 
the  purpose  of  lessening  the  activity  of  the  spinal  cord.  They  have, 
except  in  this  particular,  but  little  in  common  in  their  action,  and  must 
be  studied  individually. 

PHTSOSTIG-MA— CALABAR  BEAN.  U.S. 

An  iiregular,  kidney-shaped  bean,  about  an  inch  in  length  and  three- 
fourths  of  an  inch  wide,  the  product  of  the  Physostigma  venenosum, 
a perennial  woody  creeper  of  Calabar,  Africa,  where  the  bean  has  been 
used  by  the  natives  as  an  ordeal  test  for  criminals,  witches,  etc.,  since 
time  immemorial.  It  contains  an  alkaloid  known  as  physostigmine,  or 
esenne.  The  most  reliable  tests  for  the  alkaloid  are  as  follows.  A 
watery  solution  of  it  or  of  its  salts  containing  potassa,  soda,  or  lime 
on  exposure  to  the  air,  becomes  red,  and  finally  yellow,  green,  or  blue  • 
this  is  said  to  occur  when  only  one  one-hundred-thousandth  part  of  the 
alkaloid  is  m the  solution.  Chloride  of  gold  throws  down  from  the  solu- 
tion a blue  precipitate,  out  of  which  the  gold  is  soon  reduced.  Accord- 
ing  to  Dr.  J.  B.  Edwards  (Med.  Times  and  Gaz .,  1864),  with  strong  sul- 
phuric acid  and  bichromate  of  potassium  physostigmine  yields  a violet 
co  or,  passing  into  red.  This  point  needs  investigating,  in  relation  to 
the  well-known  strychnine  test.  The  physiological  test  consists  in  the 
p acing  of  a drop  of  the  suspected  solution  in  the  eye  of  a rabbit,  when 
in  f ySOS.1»“llne  e Present,  contraction  of  the  pupil  will  be  produced 
been°fo  minUte8>  A 8eCOnd  alkaloid,  calabarine*  has 

« A™  bI  J.1  -TU'  WUk0W8ki  (**/•  ^Pen^Fatk. 

Professor  Ha, ’l  ",!  eSp<Jcla  ab“udance  in  commercial  extracts.  As 

8uc0l;ecled  producing  it  from  physostigmine 

tion  Of  the  nJ’  !3  “ "atT  8usPieion  that  it  is  formed  by  dooomposi- 
m“h  e Atr  8™”6  IUring  th6  I"*""*”  of  the  extract.  It  is 

™ "t;::  tmm  wliich  >» 


that  Merck  s “ oalabari“„m  ru^'A  ' amnm'8-  Pr°f°SSOr  1Iu8“  ^nd,  however, 

shown  that  this  commercial  Irti  I *"  ,a"  CntlroIy  d,S81lm,n'-  manner;  but  Ilarnook  has 

.i,L  mrSTSS. 1 tr*v"  "tt'° ."  ~ <~  a„»./.  ev„.  ... 

"ney  to  undergo  various  dooomn  , f ”1  P°88lb,°  that  physostigmine  has  a strong  tend- 
dcrivati vc  alkaloids.  P “S’  and  to  produce  under  different  circumstances  diverse 
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Physiological  AcTiON.-When  an  animal  receives  a small  fatal 
dose  of  Calabar  bean,  after  a time  muscular  tremors  appear,  and  almos 
immediately  the  animal  falls  to  tlie  ground,  or  1ms  down,  in  a state 
of  perfect  muscular  flaccidity.  The  pupils  generally  contract  and  t m 
respirations  become  slow,  irregular,  and  often  stertorous.  All  reflex 
actions  are  almost  at  once  diminished,  and  this  diminution  grows 
greater  and  greater,  until  it  ends  in  their  complete  abolition.  So  long 
as  the  condition  of  the  motor  system  allows  of  it,  evidences  of  sens  - 
bility  are  manifested  whenever  the  animal  is  m any  way ^ injure^ 
cording  to  Clementi  Papi  (Schmidt's  Jdhrb .,  Bd.  cxln.  p.  287),  the  voice 
is  completely  lost  The  muscular  tremors  persist  during  e 

and,  indeed,  even  after  cessation  of  ^ 
Thev  vary  greatly  in  intensity,  and  in  some  cases  are  so  seveie  Chaser) 
a Z I ulf  e general  convulsions.  A's  the  minutes  go  by,  the  rhythm 
“eviration  becomes  more  and  more  affected,  and  at  ***£ 
takes  place  quietly,  consciousness  being  preserved  until  the  last  te 
n^sning  respirations  close  the  scene.  The  pupils  sometimes,  but  not 
always^  dilate  immediately  after  death.  According  to  the  expenme 
Of  T),-  Fraser  the  bodily  temperature  is  slightly  elevated 

After  a m^U  lethal  dose  of  the  poison,  the  fatal  result  is  always  duo 

z ri;e^"^r^at  l,  pI,a 

a few  museufar  twitchings.  The  pupUs  — £ 

— under  the  stimulation  of  a galvanic 

°“Cnors  have  been  seen 

physostigmme  by  Koe»b»ch mnd a tetanic  intoxication, 
have  even  affirmed  that  Calabar  bp  and  of  many  of 

A plausible  explanation  of  these  s 0 he  discovery  of  cala- 

the  discrepancies  of  authorities,  is  o violent  tetanus,  and 

harine.  Its  discoverers .tate ^ Varying  •— 

afterwards  paralysis.  It  is  pi.  1 f.  ir  action.  The  researches 

in  Calabar  bean  preparations  ™uld  mod  fy  1 are  especially 

of  Kohler,  of  Yintschgau  and  o^b^a  w tetan- 

r attracts  used  by  then  contained  a 

notable  percentage  of  in  man  arc  completely  parallel 

Tho  symptoms  induced  by  tho  » They  am  mddincss,  icss- 

with  those  that  occur  in  the  low-, animals.  ^ 00n. 

ened  heart-action,  groat  muscular  v ■ > ...  ,j  still  more 

traction  of  tho  pupil,  “"^bo^t  C T pupil  of  Gubier 
— — ■ - a ^ 
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nausea,  giddiness,  and  intense  muscular  weakness,  so  that  he  could  not 
stand;  three-quarters  of  an  hour  afterwards  lie  vomited  some  of  the 
solution  mixed  with  bile,  but  his  strength  did  not  begin  to  return  for 
two  and  a half  hours. 

The  question  here  naturally  arises,  To  what  is  the  paralysis  so 
prominent  m poisoning  by  Calabar  bean  due?  It  is  evident  that  the 
suspension  of  reflex  action  can  have  only  three  sources, -paralysis  of 
the  spinal  cord  of  the  nerve-trunks,  or  of  the  muscles.  I shall  examine 
the  action  of  the  drug  upon  these  organs  in  inverse  order. 

Muscles.  The  muscular  twitchings  which  have  already  been  spoken 

^hr.b:“k!n  f0r  convulsions  h-y  M-  Vintschgau  ( Sitzungsb.  der 
..  a at  Glasse  d-  k-  Akad.  d.  Wissenschaflen,  Wien,  1867  Bd  lv  Abth 

“•  P‘  49)l  W!10’  indeed>  concluded  that  Calabar  bean  acts  like  strychnine’ 
because  violent  convulsive  tremors  occurred,  after  injection  of  a dose  of 

EvidPZ°nt  UJ  7 ^ ^ Pai'tS  °f  a fl'°=  Wh0se  iIiaes  Pe  had  ^ed. 

Evidence  to  be  brought  forward  hereafter,  however,  shows  conclusively 

_ i here  WaS  ®°me  faIlaey  ln  this  experiment.  The  fact  that  the  mus- 
culai  movements  continue  after  death  indicates  that  they  are  due  to  a 
direct  action  of  the  drug  upon  the  muscles  themselves.  This  conclusion 

:zrr\%  citirj  :i "nd 
rr  r -iitzzx 

I I 6 nuT’  and  al3°  m a musele  actually  cut  out  of  the 

body  Lasehkewich  has  confirmed  the  latter  fact  in  the  case  of  warm 

the  result  of  this  intZZl  l,  f y8IS  produced  it  is  in  no  sense 
rather  than  of  L appoara’  indeed.  •»  b.  of  an  exciting 

contractility  of  the  “0°“  “*  ^ time  °f  deatI>  the 

Fraser  has  riot,., I ti  n0  W18e  d™mished:  on  the  contrary. 

of  rigor  mortis  and  ti  lo  ^ °aIabar  boan  th»  supervention 

greatly  dXyed.  ‘h”0410™'  P°WW  in  tb»  muscle  is  very 

aotif  r tt?;ecir,-rused  * *•  *»  * « 

(i»c.  at,  p.  l5C 1“ % BT  Dr',  Lasohl»™l>,  Dr.  Vintsehgau 

ranic  current  is’ applied  to  the' "^’’l ° f°U"d  that  when  ‘ho  gal- 
blooded  animals  ranidll  , -n  i c™ral  ”erve  of  either  cold-  or  wnrni- 

freely  induced  in  th  <f  tributary  mMoIes^*1^^1*  ^ COntractions  are 

further,  and  using^el^Lte ^estigator,  carrying  his  experiments  still 
using  delicate  instruments  which  it  is  not  necessary  hero 
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to  describe,  discovered  that  when  the  artery  going  to  a hind 

tied  in  a fro-  before  the  administration  of  the  poison,  after  a quick 

t r;— r r^f  r 

rhr:*r;^ 

mius  alone.  It  is  to  De  _ slowlv  poisoned,  in  which 

nerves  has  only  been  seen  in  e & the  cessation  of  respiration, 
case  the  heart  continues  to  beat  long  * solution  of  the  poison. 

80  that  the  ne™  are  as  .t  were  macer^  ^ Harnack  an(l 

Its  existence  even  m f 1 jn  warm.Wooded  animals,  nerve- 

7al“f  it  "exist!  ’at  all,  is  of  such  slight  intensity  as  to  be  of  no 

^^Ttm^lfereDt^erie-fibres  probably  Eraser! 

— fibres  have  "cted  leg  of  a frog 

experiments  (loc.  cit.,  p.  ) 7 3 » strvchnine,  when  it  was  found 

which  was  afterwar  s poison  ^ ^ ^ by  station  of  the 

that  reflex  movements  were  exc  foot  had  ceased  to  cause 

right  foot  long  after  irritation  of  the  leit 

movements  in  the  right  le&.  effect  of  a strong  solution  of 

Dr.  Fraser  studied  to  some  extent  the  effect  ol  a s ^ efferent 

“finally  the  " °f 

%°L  Cord.  Since  the  abolition  of  nurt^e 

neither  in  the  muscular  Bystem  xi  ^ ^ by  exclusion  has  been 

Fminal.  The  truth  of  this  conclus  * mi  Fraser,  Ilar- 

abundantly  demonstrated  by  direct  experime  a peripheral 

pack,  Witkowski,  and  others  have  fo  und Jhatit  bc  poisoned 

nerve  bo  protected  by  tying  i s ai ' y protected  limb  occurs  pari 

with  Calabar  bean,  the  paralysis  - thojrot  ^ divided 

passu  with  that  in  the  1 cmam  c blood-vessels  going 

the  spinal  cord  of  a frog  and  then  eu  ^ _ poi80ned  with 

£ ^ ^ “d  thCm8ClVe9in 
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the  anterior  portion  of  the  body,  reflex  actions  were  unaffected  in  the 
posterior  part.  Further,  Dr.  Fraser  has  found  that  when  the  poison  is 
applied  directly  to  the  cord,  fibrillary  contractions,  duo  probably  to  a 
local  irritant  influence,  are  induced  in  the  muscles  supplied  from  below 
the  point  of  application,  but  in  a little  while  all  movements  cease  and 
even  galvanization  of  the  cord  is  itself  unable  to  elicit  response  It 
seems  completely  established  by  the  evidence  which  has  been  brought 
forward  that  the  most  prominent  effect  of  Calabar  bean  is  a depressant 
action  upon  the  spinal  centres. 

Recently,  however,  it  has  been  asserted  by  Papi  ( Schmidt's  Jahrb. 

. ' U'  P„287)  that  there  is  in  frogs,  preceding  the  stage  of  depres- 
sion, one  of  exaltation  of  reflex  action;  and  also,  on  th'e  streno-th  of 
some  experiments  upon  animals  with  one-sided  section  of  the&  optic 
thalamus,  that  the  cause  of  loss  of  voluntary  movement  in  Calabar 
bean  poisoning  is  paralysis  of  the  conducting  fibres  passing  from  the 
uppei  brain  to  the  spinal  centres.  I have  not  been  able  to  procure  the 
original  paper  of  Dr.  Papi  (Gazz.  Lornb .,  1868),  but  his  conclusions 
seem  to  me  highly  improbable.  The  primary  stage  of  reflex  activitv 
probably  was  produced  by  calabarine  present  in  the  extract  used  by 

Circulation.— R^lzy  (loc.  cit,  p.  151)  and  Papi  (loc  cit  n 287^ 
assert  that  Calabar  bean  has  little  or  no  influence  upon  the  heart  -but 
hey  are  undoubtedly  in  error.  According  to  Harnack  and  ^ 

especiaiiy  if  ^ z 

failure  of  the  cardiac  and  th  °T  from  cons^taneous 

£ rr  r £ 

Untersuck.  i p M have  ftuLT’  “d  PWUW> 

to  stimuli.  ) d that  the  arrcsted  heart  is  insensible 

of  t'^hearff  Mti^s°Ltbl  P°i80n  T exhibited-  «>«*  is  slowing 

*“«*,  1865,  p.  70)  and  hi  mt  ’ ® ' Tochal1  Urchiv  der  Heil- 

‘bo  experiments  of  Dr  Fraser'th  AUh°U«h’  «oordi„g  to 

blood-pressure,  which  is  “T*  '8  “ flrata  8»gbt  fall  of  the 

pulse-frequency,  yet  in  suite'  At,U°’  believes,  to  diminished 

tbe  arterial  a 7“"“°' 

much  above  the  normal  noinf  1 -i  J romains  f°r  a long  time 

eanliao  boats  are  greatlv  i„„  ’ w " 0.at  tIle  time  the  individual 
gi oatly  increased  strength  (Fraser,  Bezold  and 
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G6tz*).  Finally,  the  arterial  pressure  falls  far  below  normal,  and  the 

power  of  the  heart  is  gradually  extinguished.  . are 

The  nuestion  as  to  the  exact  method  in  which  these  changes  are 
wrought  is  of  very  difficult  answer.  The  long  diastolic  pauses  and  the 
slow  strong  beat  of  the  heart  suggest  at  once  that  a chief  « ■ J 
the  drier  is  upon  the  inhibitory  cardiac  nervous  system.  Tachau,  o 
!ver  toe  at  V 172),  found  that  after  seetion  of  the  rag,  the  pot  on 

by  Fraser  (Joe.  at.,  p.  )>  y esnecially  since  Yintschgau 

4t9)  it  must  be  accepted  as  a P-cd  fac^espee^y  ^ ^ ^ 

has  found  (loc.  cit.,  P-  7 ) _ . usual  w on  the  heart.f 

be  destroyed,  physostigmme  still  acts  i 7 phenomena 

Tachau  considers  that  this  demonstrates  that  ^ 

of  Calabar  bean  poisoning  are  i ^ g^atschinsky,  however,  admitting 
the  inhibitory  nerves.  Ams  ‘ . Their  idea  appears  to 

the  fact,  deny  that 

be  that  it  is  conceivable  that  a sub  influence  the  action 

eral  inhibitory  nerve-endings  as  to  cause  the  ^ ntly  when 

of  the  heart  without  any  externa  i P ^ ck  and  Nitkowski 
separated  from  the  nerve-centres  Koh  , ’ pulse-rate 

haPve  all  found  that  in  the  frog  Calabar  hea^still  lessen^^P  ^ 

after  complete  paralysis  . 1 1 K ^ believes  that  his  ex- 

/.  Exper.  Path.  Pharm.,  Bd.  i.  P-  280).  Aome  accele- 

periments  prove  that  the  Gala  ar  ean  p yintschgau  found 

rator  nerves.  It  will  be  ^emb^ho^^^  ^ ^ 

that  Calabar  bean  exerts  its  norm  Whatever  may  be  the  action  of 

Ta^ 

r-rrr  r - - con. 

tained  ganglia.  n the  peripheral  vagi,  the 

In  regard  to  the  action  o » egt  Arnstein  and  Sus- 

gXnif  e^rrentf  appliTdto  the  divided  vagi  in  the  ammal^to^ 
® " , ..  i r*A 


• I have  not  oocn  tho  origlnnl  popor  of  »««  j SusUchin.kj. 

0t«A  tm.  tut  1,00.0  tboo,  fro.  th.  ^tr  ot  p„  r.guo, 

r.J  E2SS&  ta  ’ ; 

w of  tho  cardiac  pul.otlo...  „„„  ,h.t  in  frog.,  rilhwgb  tho  vagi  •"  £ 

t Ilossbacli  and  Frohhch  (loc.  c .,  p.  ) Emulation  0f  the  venous  sinuses  a 
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peri  merited  with,  until  the  exact  strength  of  the  weakest  current 
capable  of  causing  diastolic  arrest  was  demonstrated,  and  then  exhib- 
ited the  drug  and  tested  the  nerves  afterwards.  They  used  in  these 
experiments  both  rabbits  and  guinea-pigs,  and  found  that,  without  a 
single  exception,  currents  much  weaker  than  those  which  previously 
were  barely  effective  would,  after  the  poisoning,  stop  the  heart ; also 
the  super-excitability  of  the  peripheral  inhibitory  nerves  was  shown 
by  the  fact  that  under  the  influence  of  the  drug  the  diastolic  arrest 
continued  much  longer  than  normal  after  the  withdrawal  of  the  stim- 
ulus from  the  vagi.  These  experiments  have  been  directly  corrobo- 
rated by  Eossbach  and  Frohlich  upon  the  rabbit  ( loc . cit.,  p.  57).  Dr. 

raser’s  experiments  upon  the  local  cardiac  application  of  the  druo- 
are  also  seemingly  confirmative  of  those  of  Arnstein  and  Sustschinsky 
m-  he  found  that  when  the  poison  was  put  directly  on  the  heart  or 
into  one  of  its  chambers,  it  caused  a prolonged  diastolic  pause,  followed 
by  contractions  interrupted  by  pauses,  and  finally  by  resumption  of  reg- 
u ar  contractions,  or  else  by  diastolic  arrest,  the  heart  still  retaining 
its  power  of  responding,  in  an  embarrassed  manner,  to  stimuli  These 

tv°  prove  that  caiabar  bean  <««*» 

citation  of  the  peripheral  cardiac  apparatus.  Arnstein  and  Sus- 

Se“  Tht  er  f°TflT  tbr  by  0ther  of  much  in- 

nletelv  to  A, rJ  Tl.  ° .r“bb,t8  8ach  “mounts  of  atropine  as  com- 

pletely to  paralyse  the  peripheral  cardiac  vagi,  so  that  the  strongest 

currents  when  applied  to  the  nerves  failed  to  inSuencTLe 

action,  and  then  restored  functional  power  to  the  pneumogastrici  bv 

0f  caused 

mine  is  a powerful  eXeitr7r^^“/» 

resuscitate  ^the'  atro  ?°8sbacb  Frbhlich,  using  the  rabbit,  failed  to 

evident  the! be  P,  * ^ by  mea“8  of  Cal“b“r  bean,  but  it  is 
evident  that  a negative  result  in  such  a case  might  be  due  to  an  L 

^vZe^r^r  fr,“g  fu by 

10.),  confirmed  iyTZTZ  "s ' ^ Pf 

«rScibti^:T  (r;f  ■ p 36)' — £ 

In  the  frog  ti3»r tode  d ! *7  “ ,'oality  a<«rd  with  them. 

vagi,  but  not  until  very  lore.  ifterThe”  i °f  fl'°ctlonal  Power  iu  tho 

the  nerves  of  voluntarv  „“?■  1 7 0e8satlon  of  respiration,  after  all 

after  death  would  haV/n  WT\  had  lost  thcir  functional  power,— 

•«  affirm  thauhe  vagi  nrerlrth  ““‘A  Harna<*  a‘d  Atltow! 

rate  of  the  heart-beat  aHh„n  !"  P°WCr  “ tbe  to  lessen  tho 

In  Bumming  up  tie  0vilb  ° ‘°  T86  ar™‘- 

upon  tho  vagi  it  hfplain  th  m feSard  to  the  action  of  tho  drug 
e Plain  that  no  positive  conclusion  can  be  reached) 
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although  it  seems  probable  that  the  drug  first  increases  and  then  lessens 

%^-z 

rioles,  or  it  may  arise  from  a comb.nat.on. of  these  c.use^^  ^ the 

Gotz  (quoted  by  Arnstem  and  Sustschmsl  y^  87) 

arterial  pressure  still  rose  "motor  paralysis. 

SSja^swsSKs 

eircu^tio^produced^  by  physostigmiue  must,  at  least  in  part.be  due 

creased  art*Ba^™°j  Seres  that  Calabar  beau  does  produce  tins 

rPasm  f but  his  evidence  is  iusufflejent  to  „ wMeh  Espinal 

consists  simply  of  some  expenments .upon  1 „ ^ „ f plate;'  the 

cord  was  divided,  and,  the  animal  be  g 1 ^ .^exhibited, 

arteries  of  the  web > we*®  watt me  the  a).terie3  eon- 

Dr.  Fraser  believed  that  uncle  , T)r  g arley  (Prac- 

tracted  considerably  at  first,  and 8tudies  ,Jt  Cala- 
titioner,  1869,  in.  163)  s a es  locany  to  cause  contraction  of  the 

bar  bean  can  be  seen,  when  alP  ^’hile  Dr.  Fraser,  in  contradic- 

veins,  the  arteries  remammg  un  ff  that  the  local  application 

tion  to  this,  believes  that  h arteries.  It  is  not  necessary 

of  physostigma  produces ^“  “to  such  evidence  as  this.  If,  under  the 
here  to  reiterate  my  objections  • ts  of  Dr.  Fraser,  Calabar 

circumstances  of  the  first-men  toned  expenm^t,  ■ ^ ceBtric, 

bean  contracts  the  small  vessels,  it ■ muf ba  by  ^ ^ of  ^ C0K,  fl.om 

action,  since  the  vessels  were > sep  ^ ^ tMg  ig  in  direct  contradiction 
the  vaso-motor  centres.  V appiication  of  the  drug.  Again, 

to  Dr.  Fraser’s  experiments  on  ‘ ‘ ^ of  that  furnished  by  the 

it  is  contradictory,  rather  t aa  c°  L ical  conclusion  seems  to  me 
study  of  the  blood-pressuio.  T >7  f ^ Calabar  bean  acts  upon 
to  be  that  at  present  we  hav  1 increase  of  the  arterial  pressure 

the  vaso-motor  nervous  system.  increased  energy  put  forth 

is  in  great  part,  if  not  altogether  due  to  and  a8  that  influ 

by  the  heart  under  the  mfluenc*  ita  ^ngli^  it  i.  evident 

ence  is  exerted  directly  upon  o rt  t0  pUt  forth  more  effort,  or, 

that  physostigmiue  directly  causes  ‘ arrest  (the  loss  of  the 

“ that  at  la9t  the  1 
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paralyzes  the  heart.  In  considering  the  general  physiological  action 
of  the  drug,  it  must  not  be  forgotten  that  its  influence  upon  the  heart 
is  entirely  subservient  to  its  influence  on  the  nervous  system,*  and  that 
death  in  the  mammal  occurs  before  the  stage  of  cardiac  palsy ’is  reached 
unless  the  drug  be  injected  directly  into  the  heart  in  overwhelming  dose’ 
I do  not  believe  that  physostigma  has  much  action  upon  the  blood. 
Certainly  its  influence  upon  the  nervous  system  is  a direct  one,  since 
Lewisson  ( Reichert's  Archiv,  1870)  has  found  that  it  acts  upon  the  “ salt 
frog  as  upon  the  normal  animal.  The  alterations  noted  by  Dr  Fraser 

h!00'1  r Pr°bably  Produeed  V the  asphyxia  which  precedes 
death.-  these  alterations  are  that  the  blood  coagulates  slowly  and  loosely, 

‘ ,be  led  dl8ks  ln  doSs  and  in  rabbits  present  various  irregularities 

butThatntham°ng  WttlC\may  be  noted  a well-marked  stellar  crenation, 
but  that  the  respiratory  function  of  the  blood  is  not  interfered  with 

of  Ca Peri8talsi8  i8  very  increased  by  the  action 

290  paD“  rT  (^eSt™nn’  Sckmidt’S  Jahrb^r,  Bd.  cxxxviii.  p. 
290,  Papi,  Ibid.,  Bd.  cxln.  p.  287;  Fraser,  loc.  cit,  p.  57).  After  noi 

inThe  boTels  th  “ ^ ^ v *****  ^ 6XCeedin^  acti^  movements 

occur  so  tht’tbe  T tetenic  cont™tiou  of  the  intestines 

° ’ so  that  then-  cahbre  is  very  much  diminished;  and  finally  relax 

ahon  and  dilatation  take  place.  After  death  the  vermicular  movements 

To,  Xv  Til  6d  (Fra86r))  °r  alt0gethe1’  ab0li8bed  (Tachau! 

eral^^chie Cto° ^on tmh  ^f  F th^0  ^ ^ t0  be  peripb' 

^ ~ — - trt 

any  increase  „ 1 perltto  bef°re  P'— 

tinai  secretion.  ProbabIy  “fluenees  intes- 

““f‘°  ““  b "ot  prevented  CZpinf" 
both  when  ;,S  PUpil' 

The  closeness  of  theTnl  T’  °Cal  and  tbe  institutional, 
and  that  of  Calabar  bean  i ^ ° tbePuPdlai'y  action  of  atropine 
latter,  as  shown  by  tie  P “ “ th°  faCt  that>  bke  the  former,  the 

( Comptes-Rendus  Soc.  Biolog ^ 1865°  161 TT  aUd  °U  chickens 

birds.  Thus,  analogy  would  Lm  \ 1 ‘ ^ 1 °° 8 DOt  affoct  tho  iridos  of 

bean  is  directly  upon  the  nerinl  i°  P1We  that  tb°  influcnce  of  Calabar 
* _ | n Ule  peripheral  nerves  of  the  iris. 
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Although  then,  I am  not  able  to  cite  any  direct  experimental  proof 
vet' tt terns’ to  me  scarcely  doubtful  that  the  contraction  of  the .pupil 
produced  by  Calabar  bean  is  always  a local,  peripheral  influence,  whethe 
Z 1 cod  in  the  eye  from  the  outside  or  be  carried  through  the 

genera  “circulation.  It  is  evident  that  the  myosis  ^ paused  m one 
of  three  methods -by  paralysis  of  the  sympathetic  fibres,  by  Btim 
tion  of^ ^ the  ocnlo-motordbres,  or  by  a conjoint  action  upon  both  sete  of 
no, we  endings.  In  which  of  these  ways  the  drug  acts,  we  are  not  yet 

abl “Atfteen  held  by  various  authorities  that  if  galvanization  of 

*•  *»?*«*>  “7  tetris  ifof  l^pa^"a; 
the  myosis  must  be  due  1 } inted  ut  by  Griinhagen 

^at  an  oculo- 

(Virchows  Archw , Bd.  x RUCb  ^tensity  that  the  antagoaistic  nerve  is 
motor  spasm  can -earn  of  * ariseB  very  pertinently  at  this 

unable  to  dilate  the  pup  . T Pnlnhar  mvosis’  Does  or  does 

point,  What  is  the  fact  in  ^tr^^paThet  dilate  the  pupil? 
not  galvanic  stimulation  of  the c uvmaMy  ^ ^ ^ p 821) 

The  testimony  is  somewhat  confl  0 sli„|,t  extent  (in  he- 

says  that  dilatation  always  ooours,  a = ‘ Gustav  Engelhardt 

schranktm  Mansi) ; while,  on  the  other  band,  D.  ha3 

(Vnte  rsuck.  U no  effect  upon 

found  that  doe.  cit,  P-  60),  of 

the  contracted  pupil.  Ihe  1 rTta;.hprt\  Archiv  1863),  would 

Bernstein  and  Dogiel,  and  of  Rosenthal  (Beiche  s \o  prove  that 

seem  to  reconcile  ympathetic  is 

under  the  maximum  influence  »f  of  0 milder  influ. 

powerless,  while  when  t e co*y^e  cervical  nerve  will  cause  a certain 
ence  of  the  drug,  etimu  a ion  algQ  Engeihardt,  have  found  that 

amount  of  dilatation.  1 ’ directly  to  an  iris  even  most  pro- 

if  the  poles  of  a battery  be  applied  J dilatation  occurs.  These 

foundly  contracted  ^^ovlf  do  ’ not  absolutely  prove,  but  they  cer- 
facts,  for  reasons  stated  alo  , Calabar  bean  paralyzes  the  penph- 

tainly  render  it  high  y P10  * h.ig  It  ;9)  however,  almost  equally 

eral  sympathetic  nerve-fibre  neou8  stimulation  of  the  oculo-motor 

probable  that  theie  is  , ^be  mydriasis  produced  by 

terminations ; for  the  is  no\  only  much 

atropine,  is  an  active,  n < 1 ’ , t than  that  which  follows 

more  forcible,  but  is  ,dso  ““fCobservation  of  Rossbach 

^-^i^^Sverwhelming  doses  of  the  physostigmine 

causes  dilatation,  oven  when  the  notion  J should  have  been  so  much  in  error 

S — — « - ~ ^ 

transmitted  to  the  ins. 
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finally  dilate  the  pupil,  it  is  evident  that  the  oculo-motor  stimulation  is 
replaced  after  such  dose  by  oculo-motor  palsy. 

Urine  and  Elimination.— No  study,  that  I am  aware  of,  has  been 
made  either  as  to  the  elimination  of  physostigmine  or  as  to  its  action 
on_the  urinary  secretion  in  health.  Dr.  Merson  ( Journ . Ment.  Sci.,  Jan. 
IS, 5)  has  found  that  in  general  paralysis  under  its  influence  urea  and 
the  other  solids  of  the  urine  are  decidedly  diminished.  The  physostig- 
mine probably  escapes  with  the  renal  secretion,  and  in  a case  of  poison- 
ing its  presence  could  probably  be  detected  by  dropping  some  of  the 
fluid  m the  eye  of  an  animal. 

Therapeutics.— Tbe  physiological  action  of  Calabar  bean  has  sug- 
gested its  use  in  spasmodic  affections,  in  atony  of  the  muscular  coats 
ot  the  bowel,  and  m various  diseases  of  the  eye. 

The  action  of  Calabar  bean  upon  the  spinal  cord  very  early  led  to 
is  use  in  spasmodic  affections,  and  especially  in  tetanus,  in  which  disease 
it  has  been  more  freely  employed  during  the  last  few  years  than  any 
other  remedy  except  opium.  In  the  paper  of  Dr.  B.  Roemer  (St.  Lords 
Med.  Surg.  Journ.,  1873,  p.  367)  are  collected  forty-seven  cases,  of  which 
twenty  proved  fatal.  To  these  I am  able  to  add  the  twenty  whose 
references  are  given  below,*  making  in  all  sixty-seven  cases,  with  thirty- 
seven  recoveries  and  thirty  deaths, -not  a very  flattering  record 

It  is  however,  proper  to  state,  as  affecting  the  value  of  these  sta 
*s  ics,  that  much  of  the  Calabar  bean  extract  which  has  been  offered 
m the  market  is  practically  inert,  and  in  all  probability  in  some  of  these 
cases  the  drug  did  not  have  a fair  trial;  and  that  when  especial  tare 
as  taken  by  certain  observers  better  results  were  achieved1  although 
on  so  small  a scale  as  to  leave  the  issue  in  much  doubt  f ’ 

In  trismus  neonatorum,  Calabar  bean  has  been  employed  with  results 

Z fhT  77  those  obtained  fn  tetanur  In 

taae  but  tetb  ° “ 7 S°mC  Praoti«°“<™  with  asserted  advan. 

Oen.  Themp,  85  “ 54 1)’  ^ ^ J U3tifie3  it3 administration  (see  Bull. 


1 (PMlaidpki.  „,*«,<  Times,  ,01.' i „ S i J”°'  'S72)i  V*ldi"~. 

Medical  Journal,  IS69  „ ,00) . N ' 'j75*'  1 

W-  Ko„,  . (,M, \UT,J  Si  „ T ’«  t”*"’  ^ 

Coon.ogb.ro,  . Medical  j„nJ  ; mi  l bi  1 (««.,  p.  138), 

these  cases  wore  of  the  traumatic  form’  r\i  1 ('Clnc,,",atl  Lancet,  Sopt.  1878).  All 
Burnam,  1 {Lancet,  Jan.  1881)-  Pooled  fw  V ,!T‘  , Chari°r’  1 Theait>  1881)l 

1 ( Charier’ e Thesis,  1881).  (‘W"’  5 °rk  Med‘  Jo>"  »;  Sept.  1878)  ; Silbermann, 

oonsult  ^oUnTnkTcZtner,  lcXim^°W  N<  S-  1869>  P-  5ii 
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coat  of  the  bowels  and  other  similar  organs.  Dr.  V.  Subbotm  (Arc/uw 
f Klin  Med  Bd.  v.  p.  285,  1869)  has  used  the  extract  with  the  hap- 
piest results  in  a case  of  chronic  bronchial  catarrh  with  intense  dyspnea 
believed  to  be  due  to  weakness  of  the  bronchial  muscular  fibres  and 
also  in  one  of  apparently  “phantom  tumor,"  with  chronic  intestinal  ys- 
pepsia  and  catarrh.  In  constipation  dependent  upon 
also  said  to  be  useful.  Dr.  A.  Hiller  strongly  endorses  the  value  of 
the  extract  in  chronic  intestinal  atony,  after  or  during  a ^ 
convalescence  from  fever,  etc.,  and  in  co nstipation  with  flatulence,  m 
meteorism,  etc.  ( Charite- Amnalen,  1883,  _i35).  _ . . j 

Calabar  bean  has  also  been  employed  in  str^,me^°^\xkdk. 
recovery  obtained  after  the  ingestion  of  three  grains  of  the  latter  all  a 
loid  is  reported  by  Dr.  J.  W.  Keyworth  (Glasgow  Mei.  Journ.,  N.  S, 

186L®%»,  some  trials  have  been  made  of  the  drug,  but  its  value  is 

very  doubtful.  Drs.  Harnack  and  Witkowski  have  found Jhat  m efn 

lentic  guinea-pigs  physostigmine  causes  a succession  of  its  lasting  to 
eptic  g«  »«*l  e 1 J » furtb(;I.  noted  a similar  influence  upon 

man8  BecenUy  attention  has  been  called  to  the  employment  of  Cala- 
bar bean  as  /galaotagogue,' the  extract  being  applied  to  the  b.ea 

‘^AD^nN^isT^ATi^.— Malabar  bean ts  usually  administere^^^an  ^ract 

XwX V J ) is  twenty  to  forty  minims.  The ~ 

on  account  of  its  certainty,  but  care  is  M 

, n a in  children  on6_twcnti6tii  ol  & 5 ^ 

other  severe  diseases  it  is  necessary  to  au0  eserine  as  for 

rsr  t fl^z^” - 

either  in  Europe  or  in  this  country,  wit 1 c , (Med.  Times 

seventy  children  were  accidentally  poisoned^ ^“^ted  spon.ano- 
ani  Gas.,  Oct.  1864,  p.  406).  Many * the  hospital 

:::ri,::;dstrof  — \=ion  hejs 

~d'  0D'y0^ 

»«t°1  aa«»^nl™  «"“»  “d 

in  the  article  on  chloral. 
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the  pupils  contracted.  The  only  child  who  did  not  recover  was  exces- 
sively weak,  and,  crying  out  suddenly,  was  dead  of  sudden  syncope. 
The  heart  was  found  relaxed  and  flabby,  both  sides  equally  full  of  blood. 
In  the  case  of  a strong  man,  who  had  eaten  half  a bean  (St.  Barthol. 
Hosp.  Rep.,  1879,  xv.),  the  symptoms  were  great  muscular  weakness, 
tightness  across  the  chest,  temperature  of  96.6°  F.,  very  slow,  inter- 
mittent, irregular  pulse,  and  collapse,  without  vomiting,  purging,  con- 
traction of  the  pupils,  or  abdominal  pain. 

In  1864  Dr.  Kleinwiichter  treated  a case  of  poisoning  by  an  unknown 
quantity  of  atropine  with  Calabar  bean,  apparently  with  great  benefit. 
Dr.  Bourneville  detailed  in  1867  some  experiments  which  seemed  to 
show  that  there  is  a real  antagonism  between  Calabar  bean  and  the 
mydriatic,  and  in  1870  (Revue  Photograph,  des  Hopitaux ) published  five 
experiments  upon  guinea-pigs,  which  were  very  decisive  in  that  a 
proved  fatal  dose  of  physostigma  was  given  in  each  case  and  recovery 
obtained  by  the  use  of  non-lethal  doses  of  atropia.  In  1869  Professor 
Roberts  Bartholow,  of  Cincinnati,  on  the  strength  of  a few  really  inde- 
cisive experiments,  arrived  at  a conclusion  opposite  to  that  of  Bourne- 
ville. Recently,  Dr.  Fraser,  of  Edinburgh,  has  investigated  the  subject 
in  so  thorough  a manner  that  his  essay  may  serve  as  a model  for  those 
who  are  desirous  of  studying  questions  of  antagonisms  between  poisons. 
His  experiments,  three  hundred  and  thirty-one  in  number,  were  made 
chiefly  upon  rabbits,  a few  having  been  upon  dogs.  He  first  investi- 
gated as  to  the  minimum  fatal  dose,  per  pound  of  the  animal  of  the 
preparations  used, -the  extract  of  the  bean,  and  the  sulphate  of  eserine. 
It  was  ascertained  that  the  minimum  lethal  dose  for  rabbits  of  the  ex- 
tract of  physostigma  which  he  employed  was  0.4  grain  per  pound  • of 
the  sulphate  of  eserine,  0.04  grain  per  pound.  Then  in  sixteen  experi- 
ments m which  recovery  followed  the  administration  of  a dose  of 
atropine  given  in  combination  with  a dose  of  physostigma  equal  to  or 
in  excess  of  the  minimum  fatal  dose,  the  animal  used  was  killed  long 
afterwards  by  a dose  of  the  Calabar  bean  less  than  or  equal  to  that 
fiom  which  recovery  had  occurred  under  the  influence  of  atropine  In 

las  oTtained5^  dem°n9trati°n  of  the  Power  of  the  counter-poison 

It  was  found  that  the  counter-poison  acted  most  efficiently  when 
thrown  directly  into  the  veins.  Thus,  a rabbit  weighing  three  pounds 

wardsTo  ST".  T*1  ^ ^ of  the  ««  minutes  after- 

days  after  thf i a “ 0p,n0’  ln  a Teln,  and  recovery  took  place;  eight 

teen  ndnnt™ *T“  °f  ^ «Xtrao‘  kffled  th»  ««•  rabbit  in  nine- 
fram  d ath  Iff  “oth"  “T*  days  before  had  been  saved 

of  The  / efh'bUi0n  °f  2 *rains  of  «»»«»  by  0.5  grain 

thirteen  mLte,.°  “ 1 gr“n  °f  tho  M£traot  Proved  falal  in 

maximum  ,°P  ox0eI'imcnts  was  undertaken  to  ascertain  the 

o physostigma  that  can  be  successfully  antagonized 
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by  atropine,  and  the  dote  in  whieh  the  latter  should  be  employed. In 
all  cases  the  atropine  was  given  five  minutes  before  the  Calabar  bean. 

It  was  found  that  one-fiftieth  of  a grain  of  the  mydriatic  would  b 
cessfully  antagonize  one  and  a half  times,  but  not  twice,  t e minim 

fatOneS>  rtieth^rg  rain  of  the  atropine  was  successful  against  two  J 
to  two  and  a half  times  the  minimum  lethal  dose  of  phyaos  igm  , 
three-fiftieths  was  sufficient  for  three  times  the  minimum  fata  dose^ 

The  small  size  of  the  required  doses  of  atropine  is  very  noticeable,  a 
It  the  present  point  in  the  investigation  a very  curious  resul ^was  ob^ 

, . > 1 Tt  waa  found  that  when  three  times  the  minimum  fatal  dos 

7t6he  clC  bean  were  exhibited,  the  successful  ^se  ^^pme 
ranged  from  three-fiftieths  of  a grain  to  one  grain  and  a fif  • 

Saud  a half  fares  the 

SUCTft”f8  atln  Unfortunately,  there  are  only  seven  experiments 
one-fifth  of  gram ■ eral  acouracy,  I think,  can  scarcely 

t:"ned  When  1 rabbit  received  four  times  the  lethal  dose  of 

:a;“hte  "he  minimum  lethal  ao-f  the^r  W.  - 

fifths  of  a grain.  value  of  physostigmine  in 

Ho  experiments  were  made  on  what  grounds  I do 

atropine-poisoning.  Dr.  1 u atropine  in  rabbits  is  twenty- 

not  know,  that  "Xh at  "e £Ae  minimum  lethal  dose 
TpCoXt  ts  gwl,  together  with  nine  and  four-fifths  grams,  or 

more,  of  atropine,  death  resuto^  8ome  degree  confirmed 

These  experiments  of  1 iasei  ^ Therap.,  1876).  Con- 

by  the  imperfect  researches  o m ^ ^ tho  cardiac  antago- 
its  stimulant  action  on  the  the  rcsults  of  these  ex- 

Thc  question  naturally  arises  How  tar  » ^ poisoning  in 

periments  applicable  U>  1 10  10.1 m j think  the  following  deduc- 

man?  Without  discussing  \ by  all  means  to  be  tried  in 

“ — - b0 
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very  large,  not  exceeding  in  all  the  tenth  of  a grain.  The  use  of  atro- 
pine should,  of  course,  not  cause  neglect  of  such  measures  of  relief  as 
evacuation  of  the  stomach,  the  external  application  of  dry  heat,  etc., 
usual  in  poisoning  by  sedative  narcotics.  Artificial  respiration  should, 
when  necessary,  be  assiduously  practised,  since  death  undoubtedly  is 
due  to  failure  of  the  breathing,  and  Harnack  and  Witkowski  have 
found  that  animals  survive  very  large  doses  of  the  poison  when  respira- 
tion is  maintained  artificially. 


POTASSII  BROMIDUM-BROMIDE  OF  POTASSIUM.  U.S. 

The  bromide  of  potassium  is  prepared,  according  to  the  officinal 
method,  by  precipitating  freshly-made  solution  of  bromide  of  iron  by 
the  pure  carbonate  of  potassium,  filtering,  and  evaporating  the  result- 
ant solution.  It  occurs  in  milk-white  cubic  or  quadrangular  pris- 
matic crystals  of  an  acrid  saline  taste,  freely  soluble  in  water  and 
slightly  so  in  alcohol.  When  it  is  mixed  with  starch,  and  chlorine  is 
added,  a yellow  color  is  developed.  A bluish  tint  betrays  contamina- 
tion with  an  iodide. 

Physiological  Action.— Local  Action.— When  a solution  of  the 
bromide  is  applied  locally  to  the  heart,  it  produces  instantly  marked 
lessening  of  its  action,  and,  if  in  sufficient  amount  and  concentration, 
even  instantaneous  diastolic  arrest  ( Virchow's  Archiv,  xli.  101).  Upon 
the  voluntary  muscles  it  acts  in  a similar  manner  when  similarly  ap- 
plied. If  its  solution  be  not  too  concentrated  or  abundant,  however 
the  muscle,  of  the  frog  is  first  thrown  into  a tetanic  spasm  ( Dublin 
Journ.,  xlvn.  325) ; and  Dr.  Purser  suggests  that  the  tetanic  symptoms 
seen  m the  frog  poisoned  by  the  bromide  of  potassium  are  due  to  this 
action  on  the  muscles.  On  the  nerve-trunks,  and  also  on  the  nerve- 

TZV  6 aCt8’  Wh6n  applied  loca%>  « a Paralyzing  poison 

{Bull  Therap,  lxxm.  253,  290;  also  Dr.  Amory,  Physiolog.  and  Therap. 

Action  of  the  Bromide  of  Potassium,  Boston,  1872,  Part  II , p 147  • also 
Ringer  and  Morshead,  Journ.  Anat , xii.  71).  It  is,  therefore,  evident  that 
the  bromide  of  potassium  in  sufficient  quantity  is  a deadly  poison  to  all 
the  higher  animal  tissues.  In  general  poisoning  of  animals  by  hypo- 

dermlc  t n °f  the  bromide)  this  Iocal  action  ig  often  yJy 

follows  P y£T  the  int°  Which  the  80luti0n  has  been  thrown 
follows  very  rapidly  upon  the  injection.  In  the  form  of  powder  it  is 

“ CaUStiC>  and  haS  b6en  hi^  recommended 

1876  "i.  496)  0Q  eXC6SSiVe  actions,  etc.  {Brit  Med.  Journ., 

minute  dnl  bromide  of  potassium  administered  to  frogs  in 

there  Ly  be  ve?  ,aVa  **  ^ a tetan°id  COndition>  ™ which 
of  mu3ar  exe  fe  ^ °pisthotonos-  After  a short  time  this  stage 

and  total  abolitionTA-eflTx  acTio^^'  great  oscular  relaxation 
often  occur  dm-ino- tL-  • °U'  ^ oluntary  movements,  however, 

g is  period,  and  the  frog  which  has  been  lying  limp 
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and  apparently  dead  will  startle  the  observer  by  a sudden  vigorous 
leap  This  fact  has  been  so  frequently  witnessed  that  there  can  be  no 
doubt  of  its  truth.  It  is  vouched  for  by  the  following  observers:  J. 

M Purser  (. Dublin  Journ.  Med.  Sci. , xlvii.  324,  1869) ; Lewisky  aus 
Kazan  ( Virchows  Archiv,  Bd.  xlv.  p.  191,  1869);  J V.  Laborde 
(Archives  de  Physiol.  Norm,  et  Pathol,  t.  i.  p.  423,  18b8 , and  Comptes- 
Rendus,  t.  lxv.,  1867) ; MM.  Damourette  and  Pelvette  {Bull.  Therap., 
1867,  lxxiii.  249).  Very  early  in  the  paralytic  stage  the  respiratory 
movements  are  affected,  and  they  gradually  grow  less  until  their  fmu 
arrest.  When  a very  large  dose  of  the  bromide  is  given  death  may 
be  induced  by  paralysis  of  the  heart  (Albert  Eulenberg  and  Pan &utt- 
maim,  Virchow's  Archiv,  xli.,  1867);  but  after  a small  toxic  dose  this 
viscus  continues  to  beat  long  after  the  cessation  of  breathing  If  the 
drug  be  given  by  an  injection  practised  m the  vicinity  of  the  heart, 

sudden  cardiac  arrest  always  occurs.  ^ p 

Upon  mammals  {Bull.  Therap.,  lxxm.  256;  Virchows  Archiv,  xl. 
97)  the  bromide  acts  very  much  as  upon  frogs,  inducing  progressive 
paralysis,  depression  of  temperature,  and  death  by  asphyxia  when  given 
?„  small  poisonous  doses,  and  great  disturbance  of  the  circulation 
finally  diastolic  arrest  of  the  heart,  when  very  freely  ^ral“,SteI^  . 

No  ease  of  acute  poisoning  in  man  with  the  biomi  e o p 
has  been  recorded.  The  nearest  approach  to  a toxic ; 
knowledge  of  was  in  a medical  student  at  the  Uni  * 3 “ 

vania  who  took  an  ounce  by  mistake : he  reported  that  the  only  effects 
were  ’immediate  severe  pain  in  the  stomach  and  OBoph^as,  nzusez,^ 
little  vomiting,  great  thirst,  a feeling  of  weight  in  the  he<  , 

sleepiness,  which  lasted  for  three  days.  d g 0f  the 

The  results  of  the  continuous  employment  of  mg  } 

bromide  however,  demonstrate  that  it  acts  upon  man  a,  upon  the  lowe 
When  ii  is  taken  with  sufficient  freedom  to  accumulate  xn  the 
system,' a conjunction  of  phenomena  known  as  brom  arises^  _ The 
cerebral  symptoms  are  a sense  of  mental  weakness,  ma\  in 
lect,  failure  of  memory,  partial  aphasia,  great  ^ 

Bion  of  spirits.  With  these  there  ^y  be  decided^  ip  ^ 
sensibility  of  the  mucous  membranes  and  of  t , eyen  heat 

of  the  fauces  may  be  without  effect,  am  , accoi  » Memoires  de  la 
applied  to  the  skin  calls  forth  no  complain t:  I tho 
Sac.  Biolog.,  1850)  has  seen  in  some  cases  ^solute  * ^ .g  als0 

sclerotic  conjunctiva.  The  sexual  function  is  a & which  may  indeed 
very  generally  fetid  breath,  and  an  erupt^emof  ^ 

be  very  severe.  Of  course,  m any  the  u80  0f  the  remedy 

of  these  symptoms  may  be  wantins , intense  degree. 
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aphonia ; sexual  weakness  degenerates  into  impotence ; muscular  weak- 
ness becomes  complete  paralysis ; reflex,  general,  and  special  sensations 
disappear ; the  ears  do  not  hear,  nor  the  eyes  see,  nor  the  tongue  taste ; 
the  expression  of  hebetude  becomes  first  that  of  imbecility,  then  that 
of  idiocy;  hallucinations  of  sight  and  sound,  with  or  without  mania, 
precede  general  cerebral  indifference,  apathy,  and  paralysis  ; the  respi- 
ration, without  the  stertor  of  opium  or  alcohol,  is  easy  and  slow;  the 
temperature  of  the  body  is  lowered;  as  the  bromism  becomes  more 
profound,  the  patient  lies  quiet  in  bed,  unable  to  move  or  feel  or  swal- 
low or  speak,  with  dilated  and  uncontractile  pupils,  and  scarcely  any 
change  of  the  color  of  his  skin  or  face.”  Death  has  been  attributed  to 
the  effect  of  the  continuous  use  of  the  bromide  in  large  doses.  Thus, 
Di.  Sameau  reports  (in  the  Journ.  de  Med.  de  Bordeaux ) the  case  of  a 
young  woman  who  took  four  and  a half  pounds  during  the  course  of 
ten  months,  and  while  in  a condition  of  cachexia,  with  yellowish  skin, 
a coppei  -colored  eruption  upon  the  forehead,  colic,  gastralgia,  insomnia, 
etc.,  suddenly  became  greatly  prostrated,  and  had  delirium  with  profuse 
sweats,  followed  by  death  in  four  days.  Dr.  Anton  Eigner  ( Wiener 
Med.  Presse,  Nos.  25  to  34,  1886)  details  the  case  of  a woman  who  took 
five  pounds  in  less  than  a year,  and  while  having  very  pronounced 
symptoms  of  bromism  was  seized  with  delirium  and  suffered  from  hal- 
lucinations of  sight  and  hearing,  saying  she  was  being  poisoned,  and 
finally  died  of  pneumonia.  In  neither  of  these  cases  can  it  be  con- 
sidered probable  that  the  bromide  was  the  direct  cause  of  death 
. ^ction  071  Nervous  System.— The  persistence  of  voluntary  movement 
in  the  frog  after  the  abolition  of  reflex  actions  shows  that  the  influence 
of  the  drug  is  not  chiefly  exerted  upon  the  cerebral  centres  of  motor 
impulse,  nor  upon  those  cells  of  the  cord  which  originate  movement 
but  upon  either  the  afferent  nerves  or  those  portions  of  the  cord  which 
transmit  the  impulse  from  these  nerves  to  the  cells  presiding  immedi- 
ately over  motion.  This  is  confirmed  by  some  experiments  of  Lewisky 
in  which  it  was  found  that  previous  separation  of  the  cord  from  the 
cerebrum  had  no  influence  upon  the  action  of  the  bromide.  Both  he 
am  urser  also  found  that  death  occurred  from  small  doses  before  the 
motor-nerve  trunks  and  the  muscles  had  lost  their  irritability  (confirmed 
y Saisson,  Schmidt's  Jahrb.,  Bd.  cxliii.  p.  17).  This  being  so  the  ques 

;;  thr the  paraiysis  be  spinai  °r  ** to  vLi;2orz 

peiiphe,  al  afferent  nerves.  There  is  an  apparent  conflict  in  the  evidence 

wLVacZsT/ 'the lUI“b6rg  aMl  GUtt',mnn  {l0C-  oft-  P-  103)  found  that 
the  ar teriaZ  fl  P w“  PreTentod  ‘o  one  or  more  limbs  by  tying 

TotC  S mih  ■“  °r  rere  ab0li8hcd  .in  tb08e  P8rt8  « «pWly  » 

Bartholow  (Hm  ' '/A  * lavc-  ,Jccn  obtained  by  Lewisky,  by  Roberts 
Bartholow  (Rrom.fe,  Providence,  1871),  by  Purser*  (loc  cit , p.  326), 


at’riM  °r  bu  d°ub‘t“|  »!»«■*  r™ 
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and  by  Uaborde  (loo.  oil,  p.  434).  Tl«  latter  observer  has  also  found 
that  electrical  stimulation  of  a nerve  high  up  will  cause  violent  spasms 
in  the  muscles  directly  supplied  by  it,  although  it  may  be  unable  to  or- 
cite  the  slightest  reflex  tremor.  On  the  other  hand,  Damourette  and 
Pelvette  assert  a contrary  result.  Unfortunately,  1 ey  " n0  S‘ 
details  of  their  experiments.  They  state,  however  (p.  247 ),  that  the 
lumbar  plexus  of  vessels  be  tied  before  the  po.sonmg,  the  foi  e feet  lose 
th“r  reftex  activity  before  the  hinder.  There  are  two  poss.ble  method 
of  reconciling  their  results  with  those  of  the  other  observers.  n som 
way  the  operation  may  have  interfered  with  the  -eolation  in  the  tow 
part  of  the  cord,  and  consequently  the  poison  have  reached  more  freely 
Cl^per  part  o’f  it  and  acted  first  upon  it.  Again  if  the  ^ec^on  was 
as  is  very  probable,  thrown  into  the  anterior  portion  of  the  body  the 
•poison  may  have  reached  the  anterior  extremities  m so  concentiate 

solutions  ^---sW  £ ^nces  of  experimental 

results  BG  iTseems  well  established  that  cutaneous  a^sthesm  m greater 

doing  this,  showing  th  e evidence  is  I think,  sufficient  to  prove 

most  sensitive  to  its  actioi  Zmilses  —and  next  to  this,  and 

exert  an  influence,  and  thrown  much  light  upon  the  useful- 

Exper.  Path.  Therap .,  xv.  ) ^ oUerver  found  that  when  admims- 

ness  of  the  drug  m epflepsy . markedly  the  power  of  the 

tered  to  dogs  the  bromide  P ond  to  stimuli,  and  to  give 

motor  zone  of  the  cerebral  co  ^ . it  wa9  also  discovered 

forth,  on  decided  irritation,  epi  ep  “ decided  when  there  had 

that  this  action  of  the  bromide  was  the  drug  than  after  a 

been  a prolonged  saturation  o h y.ntellectual  8ymptoms  of  bromism 

the  bromide  on  the  cerebral  cortex  - 
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move  marked  than  in  the  lower  animals,  on  account,  no  doubt,  of  the 
higher  cerebral  development.  The  drug  in  other  respects  acts  upon 
man  as  upon  lower  mammals,  lowering  the  reflex  excitability  of  his 
spinal  cord,  paralyzing  the  ends  of  the  peripheral  nerves,  etc. 

According  to  the  researches  of  Dr.  B.  Schulze,  there  is  under  the 
influence  of  the  bromide  a decided  decrease  in  the  elimination  of  phos- 
phorus,—an  indication  that  the  protoplasmic  molecular  changes  in  the 
nervous  system  are  lessened  by  the  drug  (Zeitschrift  f.  Biol.,  xix.  301, 
1883). 

. Girculation.— It  is  well  established  that  large  toxic  doses  of  the  bro- 
mide exert  a direct  paralyzing  action  on  the  heart,  lessening  both  the 
force  and  the  frequency  of  the  beat,  and  finally  causing  diastolic  arrest.* 
/■  Schouten  (Archiv  der  Heilh.,  xii.  2,  p.  97,  1871;  Schmidt's 

Jahrb.,  Bd.  chv.  p.  11)  found  that  during  the  slow  injection  of  a two- 
per-cent.  solution  into  the  vena  cava  of  a rabbit  the  cardiac  systole 
giew  slower,  the  diastolic  pauses  longer,  and  finally  the  heart  stood 
still,  exhibiting  only  fibrillary  contractions  of  its  walls.  The  same 

»tuZeTfV°  faI-aS  Ii'n0W’  the  °n]y  °ne  Wh°  ha9  made  ^nometrical 

Imounts  of  ?h  X f T?  d°SeS  °f  the  ^ He  found  that  such 
alwavs  In  5r°m  ^mmi8tered  hypodermically  or  by  the  stomach 
m-P  yTTP  duC6d  lnereased  pulse-frequency  with  lessened  arterial  press- 
• ls  experiments  were,  however,  not  carried  far  enough  to  de- 

tions  of 1 fhfd  k°^these-two  chanSes  are  brought  about,  or  the  rela- 

ons  of  the  drug  to  the  vaso-motor  nerves.  Much  has  been  predicated 

upon  the  theory  which  asserts  that  bromide  of  potassium  cau 'es  va80 

rzsrj?  f r prooft  have>  however’ yet  been  °ffei'ed  °f 

“ t ° d0gma’  The  evidence  80  far  brought  forward 

/°+^WS  r WISkj  f°Und  that  if  tbe  toes  of  two  fro  "s-o7e  "oT 
oned,  the  other  not— were  cut  off,  the  unpoisoned  fro^  bled  much 

Dr^Amory^irho116  GXperiment  has  been  confirmed  by 

r.  Amory.  it,  however,  evidently  does  not  prove  the  existence  of 

™°-“°t0,r  ^ ‘hat  of  a lessened  activity  of  the  cireuh 

tion,  which  may  be  of  cardiac  origin  circula- 

r?  Pelvett: (Zoc- ^ p-  249)> wh- 

is  seen  at  firsTvly  often  an  S r ?*hed  ^ poisoninS>  there 
culation,  but  in  a verv  shn  l i 7 bnef  peri°d  °f  inereased  cir- 

Meuriot  ( L' Etude  del,  /?,//  7°  th®  latter  becomes  much  slower.  Dr. 

microscope  this  slowing  of  the^A  ’ P l 7 aS8erts  tbat  by  the  aid  of  the 
to  a contraction  of  the^canilln  • nCU  V™  °an  readlly  seen  to  be  duo 
whose  lumen  may  even^ Z ZZ  T °f  the  8ma11  arteries, 

t r : 


r experiments  upon  the  isolated  frog’s  heart  see  Med.-Chir,  1882. 
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Parser  (ioo.  cit)  and  Dr.  F.  B.  Nunneley 

351)  assort  that  the  vessels  in  the  frog's  web  are  not  affected  0) 

of  potassium  given  hypodermically.  the  vessels  of 

My  own  studies  of  the  action  of  various  poison > upon  M 

the  frog's  web  have  yielded  sueh  varying  and  unsatofa^  ry^  ^ 

to  make  me  hesitate  in  accepting  evi  en  c studies  1 think  the 

wise  corroborated.  In  the  absence  of  manometaeal  studms 

most  that  can  be  fairly  claimed  is  that  our  ““J™  * ble  „f 

it  somewhat  probable  that  the  »a  fu“”h  ™ d#duotioI1  that  the  nervous 
producing  vaso-motor  spas  . , produced  by  this  spasm  is 

symptoms  induced  are  secondary  P.  The  effeot  of  the  bro- 

wholly  gratuitous  unproved,  a d^  demon8trates  that  it  acts 

mide  when  applied  oca  y h bsoiute  amemia  of  the  blood- 

directly  upon  nerve-tissue.  Further i the  8 as  does  eTen  a 

less  “ salt  frog”  produces  no  such  F ‘ iment8  of  Dr.  A. 

non-toxic  dose  of  the  bromi  e , an  Bhown  that  in  the  frog  the 

Weil  ( Reichert  s Archiv,  1871,  V-  ) the  spinal  marrow 

complete  first  half-hour.  The  proof  is  very 

or  upon  reflex  actions  s ,,  nerv0us  tissues, 

strong  that  the  drug  acts  dire  y 1 ^ tQxic  doBes  0f  bromide 

Temperature.  In  warm-bo  , . ’rature.  There  have  been 

of  potassium  lower  very  wbether  this  fall  of  tempera- 

no  calorimetric  experime  » production  or  an  increase  in  heat-elimi- 
ture  is  due  to  a system  under  the  influ- 

nation.  The  relaxed  condition  and  js  probable  that 

ence  of  the  bromide  favors  the  escap  > altogether  to  an  exces- 

the  fall  of  bodily  Ice  tlere  is  a sufficient 

sive  loss  of  heat , especia  y action  of  the  bromides  to  indicate 

concord  in  recent  researffi ^^e-change. 
that  they  increase  rather  while  taking  the  hro- 

Dr.  Rahuteau  (Go*.  of  urea.  The  ex- 

mide  there  was  slight  lessening  ^ ^ ^ dose  of  the  bromide 

periment  was,  however,  a si  0 s0’Bmall  a9  t0  have  no  determinate  m- 

was  only  fifteen  gn xms  an  am  lienee,  July,  1868,  Dr.  H.  Bill 

fluence.  In  the  American, { d of  the  action  of  the  bromides 
reported  the  results  of  an  a very  decided  decrease  m 

upon  elimination.  He  ou  q off  from  the  lungs,  hut  that  t e 

the  amount  of  carbonic  act  1 affected.  On  the  other  hand,  the 

elimination  of  urea  was  no the  coloring-matters  invariably 
quantity  of  urine  was  usually  ,oric  acid  varied : after  smalk 

augmented,  and  the  actl°n  ^ CV(!ascd.  Schulze  (Zeitschr.  fur  Biol, 

doses  it  appeared  to  he  s ig  7 only  in  abstract,  in  an  ap- 

resulTof  the  ingestion phospherus  dimin- 
that  the  urinary  secretion  was  great  y 
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ished,  the  sulphur  very  much  increased,  and  the  nitrogen  slightly  in- 
creased. The  experiments  of  Chittenden  and  Culbert  ( Chem . Stud. 
Laborat.  of  Yale  College ) were  also  made  with  great  care,  and  the  maxi- 
mum dose  was  one  hundred  and  fifty  grains  a day.  The  result  was 
diminished  excretion  of  phosphorus,  but  a pronounced  increase  of  urea. 
In  Chitttenden  and  Culbert’s  experiments  the  bromide  of  ammonium 
acted  like  the  bromide  of  potassium,  but  more  powerfully,  so  far  at 
least  as  the  urea  was  concerned. 

Elimination. — When  the  blood  is  charged  with  the  bromide,  the  salt 
probably  escapes  with  all  the  secretions.  It  has  been  found  by  Voisin, 
Amory,  Namias,  Bill,  etc.,  in  the  saliva  and  in  the  urine,  and  by  Amory 
in  the  perspiration  (Host.  Med.  Surg.  Journ .,  Oct.  1868).  In  the  body  of 
a man  who  died,  while  taking  it,  M.  Namias  ( Comptes-Bendus , t.  lxx. 
p.  882)  found  it  in  all.  the  liquids,  as  well  as  in  the  brain,  liver,  spinal 
cord,  lungs,  etc.  Elimination  takes  place  to  a certain  extent  throuo-h 
the  skin,  and  to  some  extent  through  the  intestinal  mucous  membrane 
a so  P.  Guttmann  ( Virchow's  Archiv,  Ixxiv.)  has  recognized  bromine 
in  the  contents  of  the  acne  pustules  of  bromism.  Dr.  Bill  ( loc . cit.  p. 
2o)  always  detected  the  bromide  in  marked  quantities  in  the  faeces' of 
men  taking  it;  and  H.  Quincke  {Reichert's  Archiv,  1868,  xxxv.  158) 
found  that  when  forty  grains  of  bromide  of  sodium  were  given  to 
dogs  with  intestinal  fistula,  two  and  a half  hours  afterwards  the  in- 
testinal juices  were  free  from  the  bromide,  which  reappeared  in  them 
from  three  to  six  . hours  later.  The  salt  escapes  also  through  the 
lcneys.  The  rapidity  of  elimination  seems  to  vary:  thus,  Amory 
recovered  one-half  of  the  amount  ingested  during  the  first  and  one- 
thiid  during  the  second  twenty-four  hours,  and  Mr.  Ware  (Thesis  of 
Dr.  M.  P.  Bowditch,  loc.  cit.)  obtained  a little  more  than  half  of  the 
amount  ingested  in  the  urine  of  the  succeeding  thirty-two  hours,  while 

d,y  T “ lit  ‘f  Te  tha“  onMi«hta,h  of  it  daring  the  first 
day.  Dr.  Bill  has  frequently  found  the  bromide  in  the  urine  two  weeks 

„ h°  ]ast.dos«  hss  been  exhibited;  and  Dr.  Babuteau  has  seen  its 
presence  persist  under  similar  circumstances  for  a month. 

hro,nide“of  no“,Claim<!d  {Pl'0feSS01'  Binz’  Lond™  ? 1874)  that  the 
soleH  to  “ °wes  Physiological  and  therapeutic  powers 

y base.  This  is  plainly  not  the  case,  as  the  bromide  is  not 

ve n ’differed' f ,‘s  *he  8y8tem’  and  tha  ^P40™  caused  by  it  are 

y Efferent  from  those  produced  by  carbonate  of  potash-  in  a liter 

**"*,«*•>  P^B^lT 

respects  similar  to  tn  m<!  V™  Produce9  in  frogs  effects  in  many 
nallTeerta”^ ft°»o  caused  by  the  potash  salt.  At  the  same  time 

SBR=3s£53r7?*«=s 

c and  chloude  of  potassium  and  of  bro- 
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mide  Of  sodium.  He  attributes  the  lessening  of  rede*  activity  to  the 
bl0r—  s.-Bromide  of  " 

peutist  to  quiet  cerebral  excitement  not  mflamma 

to  lessen  over-susceptibility  o te  spi  these  centres;  and 

or  of  the  peripheral  afferent  nerves  ^'ch  lead  to  these  ce^  ^ 

to  subdue  nervous  excitement  o g f debility  or 

indication  to  its  use  is  the  existence  of  a high  degree 

exhaustion.  wtrmpnt  or  unrest,  such  as 

There  are  various  forms  0 nerv  anxiety  and  other  nervous 

sometimes  follow  excessive  intellectual  toil,  am  7,  the 

strain,  or  occur  during  convalescence  r0  ’ may  be  Baid 

f XSTln"  smue  H undoubtedly 

Of  some  forms  of  hysteria.  of  case9  it  faik.  It  has  seemed 

affords  great  relief,  but  in  the  J y an£emia  or  want  of  power  ; 
to  me  useless  in  neuralgia  epe  1 that  it  is  especially 

and  my  force,  and  activity 

useful  in  persons  of  good  nerv  P > wakefulness  from 

of  circulation.  As  a hypnotic,  it  is  employeu 

nervous  excitement  and  in  Ter  t0  les8en  reflex  activity. 

The  chief  use  of  the  bromid e , m, lowever^l » ^ reputa- 

It  is  especially  m epilepsy  a ^er  remedies  combined,  sometimes 
tion,  doing  far  more  goo  ‘ ameliorating  the  symptoms,  hut  oeca- 
effecting  cures,  more  common^  ^ ^ = method  of  distinguishing 

sionally  failing  entire  y.  _ ^ cases  it  will  do  good.  Trous- 

hefore  trial  with  any  certain  y „ cit)  both  assert,  how- 

seau  (Clin.  Med.,  Syd.  Son.)  and (rf  the  disorder  known  as 
ever,  that  it  is  least  efficient  in ha“e.  as  a rule,  been  obtained 

« " 

^in^frSTSd  degree  of  bromism  is  induced,  and 

being  guided  by  the  results.  t spa8modic  neuroses : 

The  salt  is  also  often  efficacious  in  the  mvubions 

in  the  vomiting  of  pregnancy  or  o ^ Bothrook,  in  preventing  the 
of  children  ; and,  according  _ ‘ ceptible  males  by  the  intro- 

so-called  urethral  fever  induced  m y ysfological  action  of  the  salt 
duction  of  the  catheter  or  bong pe  ^he  phys^  ^ ^ ^ 9ui  d 
seemingly  indicates  that  it  experience  certainly  accords  with 

for  the  treatment  of  tetanus.  ‘ ' collected  thirty-four  cases 

Sis  conclusion:  in  the  following  tab^^ete^  ^ ^ 

Of  tetanus,  nearly  all  traumatic  * exhibited  in  the  day, 
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The  table  contains  all  the  statistical  information  I have  on  the 
subject.  Cases  not  otherwise  marked  recovered : 


Reporter. 


Dr.  Bachenal 
Dr.  Derby  . 
A.  Fergusson  , 


Dr.  Palms  . . 
Dr.  C.  L.  Bard 
Dr.  Bruchon  . 


Robert  Brown  . 


Prof.  May  Figueira. 


Ibid 

Dr.  Panthel . . 
Dr.  Trenholme 
Allen  Coutts  . 


H.  F.  Andrews 
H.  K.  Steel  . . 
G.  Derby  . . . 


Dr.  Bakewell 
Dr.  Hancock 


R.  Southey  . 


A.  Cartaz  . . . 

Levis 

H.  Van  Buren 


I.  W.  Lankard 

Dr.  Salter 
Dr.  Bourgeons 
Dr.  Guichard 
Dr.  Regnault 
Dr.  Brenugat 
Dr.  Regnault 
Dr.  Dein  . . 
Dr.  Gaudon. 


No. 


Kind. 


Traumatic. 


Idiopathic. 

Traumatic. 

n 

Idiopathic. 

? 

1 
1 

? 

? 


Idiopathic. 


Traumatic. 

Traumatic. 

Traumatic. 


Traumatic. 

Traumatic. 
Traumatic. 
Traumatic. 
1 

Traumatic. 
Traumatic. 
Traumatic. 
? 


Place  Reported. 


Loudon  Lancet,  Feb.  1869. 

Boston  Med.  and  Surg.  Journal. 
Edinburgh  Med.  Journal,  July,  1872. 

U.  S.  Army  Med.  Department  Circular 
No.  3,  Aug.  1871. 

Gazette  Hebdomadaire,  No.  26,  1872. 
New  Remedies,  Jan.  1873. 

Bulletin  Therapeutique,  vol.  Ixxvii 

p.  8. 

Edinburgh  Med.  and  Surg.  Journal, 
1869,  vol.  xiv.  p.  992. 

Bulletin  Therapeutique,  vol.  Ixxvii 
p.  428. 

Ibid. 

Deutsche  Klinik,  p.  21,  1874. 

Canada  Med.  Record,  April,  1876. 
London  Practitioner,  April,  1871. 


Remarks. 


Trans.  Lond.  Clin.  Soc.,  x.  146. 

Le  Progres  Med.,  1875,  370. 

Phila.  Med.  Times,  v.  167. 

Chicago  Med.  Journ.,  Feb.  1880. 

Virginia  Med.  Monthly,  1880,  698. 

London  Practitioner,  Feb.  1882 
Paris  Thesis,  1880,  No.  200  (Landouard). 


Morphine  also  used. 
Chloral  also  used. 


Opium  also  used. 

Small  bleeding  and 
etherization  also 
used. 


Chloral  also  used. 
Chloral  also  used. 
Calabar  bean  also 
used. 

Died. 

Took  nearly  12  oz. 
of  the  salt. 

Died.f  30  grains  of 
the  bromide  every 
four  hours,  with 
20  minims  of  the 
tincture  of  bella- 
donua. 

Died.  Bromide  not 
used  freely  enough 
to  test  its  value. 

Chloral  also  used. 
Chloral,  Calabar 
bean,  and  opium 
also  used. 

Chloral  and  opium 
also  used. 

Chloral  also  used. 
Died. 


In  strychnine-poisoning , Dr.  Saisson  has  demonstrated  the  value  of 
the  brom.de  by  experiments  on  animals  and  Dr  Chas  T rl 
(Amer.  Journ.  Med.  Sci  Oct  187m  nnH  \ n t rT  B*  GlllesPie 
Times  June  187D  Z u } d Dr‘  °‘  L'  Bard  ^Ua.  Med. 

vonimn,  after  J “ 

tory  disease,  as  in  nonorZl  th  , . ^ 18  actual  ^ 

desired  end.  If  however  tl’  0 C1US  ^equently  fails  to  effect  the 

or  of  their  nerve  centres  ih  ***  ^ °°  organic  lesion  of  the  organs 

contlnued  do^o  will  usually  succeed  to  a 

Med.  ftro  ti,kcn  fr'»“  Dr.  Roomer's  paper  (St.  Louis 

t Since  the  belladonna  probablt  Jid  7 77  ““  traU™tic- 
ought  to  bo  excluded.  S d M much  harm  ns  tbo  bromide  did  good,  this  case 
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eroater  or  less  extent.  I have  found  the  remedy  effective  in  cases  of 

semi-hnpotence  from  over-irritahility  of  the  organs  = — 

too  soon  during  attempted  sexual  congress.  Theie 

Z s to  its  value  in  Romania.  As  an  adjuvant  ^ 

and  moral  measures  of  relief,  the  salt  may  be  used  with 

in  men  suffering  from  masturbation.  In  nervous  symptoms  occu  g 

a“rChP0Be™rd  (The  Clinic.  Sept.  1874;  from 

ness  — 

enlargements  of ' the ’ ^ ^ known  Mf  an  onnce  0f  the  bromide  to 
he  taken  at^once  without  inducing 

acute  cases,  as  in  tetanus  an  s interTals“a3  the  case  may  re- 

to  administer  two-drachm  dos  * bromide  are  best  met 

quire.  Almost  all  the  indications  for  the  use  rf  bo  much 

by  the  so-called  continuous  dose,  • > J . indaced  ThuSj  iu  epilepsy, 
in  the  twenty-four  hours  until  an  e e ^ ^ ^ dncrease(i  to  one 

half  a drachm  may  be  as  little  of  the 

drachm  (half  an  ounce  a . y)  recurrenee  0f  the  fit  must  be  used, 

remedy  as  will  suffice  to  prove  shou]d  be  iveI1)  unless  hromism 

yet  any  amount  necessary  The  remedy  must  be 

be  produced  before  the  paroxysm  are  cases  it 

exhibited,  in  a solution  freely  Bmall  doses  of 

u“anJ«idly  the  symptoms  of  long-continued 
hromism  subside  upon  the  withdrawal  of  the  dim,. 

ammowi  Z 

by  r^fpif:  o;  zz » 

iron  by  water  of  ammonia,  th  generally  occurs  in  a granular 

may  be  obtained  in  colorless  crystals,  b ® It  has  a saline,  pun- 

powder,  which  becomes  yellowish  on  ^ -n  alcoUol.  When 

gent  tasto,  is  readily  soluble  in  >*  ■ 1 w=lBI.  bo  added  it  becomes 

mixed  with  mucilage  of  starch,  i , csenc0  of  iodine, 

yellowish  brown;  a blue  action  of  the  bromide 

Pnvsioi.ooicil  Action.  T 1 3 .®  tigated  hut  our  present 

of  ammonium  has  not  as  ye  been  u b f ^bles  that  of  the 

knowledge  indicates  that  while  m many  points 
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corresponding  salt  of  potassium,  in  others  it  differs  essentially  from  tho 
latter.  According  to  Dr.  1ST.  Bistroff  ( Reichert's  Archiv,  1868,  p.  723), 
when  two  decigrammes  are  administered  to  a frog,  a period  of  quietude 
and  lessened  irritability  is  induced,  which  after  fifteen  or  twenty  min- 
utes gives  place  to  violent  tetanic  convulsion.  Later,  all  excitability 
is  lost,  so  that  even  burning  calls  forth  no  recognition ; the  frog  lies 
in  whatever  position  it  is  placed  in,  the  spasms  become  more  violent, 
and  death  ensues.  Similar  phenomena  have  been  witnessed  by  both 
Bistroff  and  Amory  ( Bromide  of  Potassium  and  Bromide  of  Ammo- 
nium, Boston,  1872)  in  the  rabbit  and  the  guinea-pig,  although  in  one 
of  Dr.  Amory  s experiments  the  guinea-pig  died  without  convulsions 
h^ng  been  noted.  The  curious  abolition  of  reflex  action  and  of  sen- 
sibility consentaneously  with  the  occurrence  of  violent  convulsions  was 
noted  frequently,  and  death  seems  always  to  have  resulted  from  as- 
phyxia. In  the  experience  of  Dr.  Bistroff,  moderate  non-fatal  doses 
produced  only  weakness  and  uncertain  movements  in  the  rabbit. 

Bromide  of  ammonium  appears  to  exert  very  little  influence  upon 
t e peripheral  motor  apparatus.  Amory  has  seen  the  nerves  retain 
them  power  of  conduction  after  having  been  placed  in  a “ strong  solu- 
tion; and,  according  to  Dr.  Bistroff,  muscles  retain  their  irritability 
after  soaking  five  minutes’  in  a ten-per-cent,  solution.  According  to 
he  latter  observer,  the  heart  always  continued  beating  after  death  from 
the  drug,  and  the  heart  removed  from  the  batrachian  and  laid  in  a ten- 
per-cent.  solution  did  not  in  any  degree  lose  its  normal  activity.  Even 
a twenty-per-cent,  solution  dropped  upon  the  bared  heart  produced  onlv 
a momentary  arrest  of  the  ventricular  systole.  On  the  other  hand  Dr 
Purser  asserts  that  the  heart  is  soon  arrested  in  diastole  in  poisoniim 

In  hl\r  ’ arid  at  the  nerves  and  muscles  also  lose  their  irritability 
sooner  than  after  poisoning  by  bromide  of  potassium.  7 

e subject  certainly  needs  further  investigation;  but  it  seems  to 
me  most  probable  that  bromide  of  ammonium  exerts  less  influence  upon 
the  muscles  than  does  bromide  of  potassium,  but  that  in  other  respLs 

h»  a,'e  Vel'7  8imilar'  The  “l-erimeuts  of  Amory  iXo  o 

hat  he  ammonium  Bait  affects  temperature  and  acts  on  the  capillaries 

.ame  way  as  that  of  potassium,  and  that  it  is  also  eliminated  in 
a similar  manner.  The  experiments  of  Dr.  Bistroff  show  tX  in  ti  e 

bXXX  nnXtl  °f  amm°”iUm  hs8  D0  influence,  as  has 

een  asserted,  upon  the  superior  laryngeal  nerves. 

, r:t»z:7zAe  t*  th°  comWnati°”  ***** 

gives  sixty  grains  of  X t ‘°  °Uher  °f  s'""-.  Ho 

and  claims  espccX  i P ,™  wlth  thi^  °f  ammonium  salt, 

bromistn.  On  tho  other  r u °m  tlle  <*lsaS1'0<i“blo  symptoms  of 

Dn  the  other  hand,  Echevorria  (On  Epilepsy,  p.  31(1)  asserts 
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that  the  combination  is  in  no  wise  superior  to  bromide  of  potassium 
Professor  Clark,  however  (toe.  cit,  p.  106),  from  an  experience  in  other 
than  epileptic  neuroses,  is  inclined  to  coincide  with  Dr.  Brown-Sequ 
The  disease  in  which  bromide  of  ammonium  has  been  most  used 
pertussis  Dr.  J.  M.  Da  Costa  commends  it  highly  m acute  rheumatism 
(^Pennsylvania  Hasp.  Rep.,  vol.  ii.):  a drachm  to  a drachm  and  a half 
of  it  was  given,  well  diluted,  in  the  twenty-four  hours. 

Beom.de  oe  Sodium.  US,  closely  resembles  in  appearance  bromide 
of  potassium,  and  has  been  supposed  by  Voisin  to  have  closely ^simtia 
physiological  and  therapeutic  properties.  On  the  other  hand  M.  « 
Laborde  states  (Kobin's  Journal,  1868,  p.  560)  that  in  double  the  toxic 

dose  of bromide  of  potassium  h<5  h“  f0,“d  “ «<“»  ”*  f4"! 
any  characteristic  symptoms  in  the  frog,  the  guinea-pig,  01  e og, 

leaves  the  animal  perfectly  healthy. 

Pv  clinicians  the  drug  has  been  used  to  a considerable  extent  D . 

Meredith  Clymer  (New  York  Med.  World,  October,  1871)  claims 

will  arrest  epilepsy  without  producing  the  unpleasant  cerebia  } 1 

Tol  o^hroLsi7  He  gives  twenty  grains  three  times  a day- 

om.  TTnmmond  (New  York  Medical  Journal,  Dec.  1871)  asserts  xnai 

ep^psyTrinno  wise  superior  to  the  potassium  salt,  but  claims  that 

nwenC-n  eases  « 

subduing  nervous  excitation,  and  is  in  no  wise  superior  to  . 

t tt  q wn,s  I believe,  first  employed  in  medi- 

• frSr  Gibb Association  for  the  Advancement  of  Science 
cme  by  i1)r-  blDD  ^ i _ently  tonic  and  sometimes  diuretic. 

1864),  who  recommended  it  as  gen  y called  t0  its  em- 

He  used  it  in  very  small  doa«.  Atten  who  stated 

ployment  m nervous  affections  by  ^ ^ ^ of  Hs  expwience>  that 

(Amer.  Journ.  Med.  Sci.,  Oct.  )»  drachm  to  one  drachm 

i“  ssssss  j^rirssrcs: 

Clark  (loo.  cit,  p.  1U)  confirms  these  obseivations. 

BEOM.DE  or  H.OKED-Bromide  of  nickel  is  a yellowish-grecn  pow- 


. ..  - - — * r, * ^ “• ,8" : /or  Mre‘r“ic 
Holin',  Journal,  1877,  Le  Progris  Mid.,  18,  t. 
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der,  of  a sharp,  burning  taste,  yielding  with  water  a grass-green  solu- 
tion, which  was  introduced  by  Dr.  J.  M.  Da  Costa  as  a remedy  for 
epilepsy  and  allied  disorders,  and  whose  value  has  been  confirmed  by 
Dr.  Leaman  {Med.  News,  April  18,  1S85).  Its  physiological  action  has 
been  investigated  by  Dr.  H.  A.  Hare  ( Therap . Gaz.,  ii.  297).  He  finds 
that  in  the  frog  it  paralyzes  the  spinal  cord,  the  motor  and  the  sensory 
nerves,  and  the  muscles.  Brought  in  contact  with  the  isolated  frog’s 
heart,  it  destroys  at  once  the  contractile  power  of  the  muscle.  In  the 
mammal  in  sufficient  dose  it  causes  death  by  diastolic  arrest  of  the 
heart.  Smaller  doses  produce  fall  of  the  arterial  pressure  by  depres- 
sion of  the  vaso-motor  centre  and  of  the  heart.  The  pulse  is  primarily 
slowed,— probably,  as  Dr.  Hare  believes,  by  a direct  influence  upon  the 
intia-cardiac  ganglia  or  muscle-fibre. 

According  to  Leaman,  bromide  of  nickel  is  well  borne  by  the 
stomach,  if  given  well  diluted  as  an  effervescing  powder,  made  by 
mixing  the  salt  with  bicarbonate  of  sodium  and  tartaric  acid,  moisten- 
mg  with  alcohol,  passing  the  moist  powder  through  a sieve,  and  dryino- 
m a warm  closet.  He  estimates  that  ten  grains  of  the  nickel  salt  are 

equa  to  t ii  ty  grains  of  bromide  of  potassium,  and  gives  the  dose  as 
from  five  to  ten  grains. 


. Hydi;obro^c  Acid.-A  solution  of  the  gaseous  compound  of  bro- 

a w I'  “ WatCT  WaS  fil'St  emPl0Led  a*  a therapeutic  agent 
by  Dr  Wade  (Peninsular  Journ.  Med.,  Feb.  1875).  Dr.  E.  T.  Reichert 

( ost.  Med.  and  Surg.  Journ.,  civ.  505)  found  that  its  action  upon  the 
nervous  system  and  the  circulation  is  almost  identical  with  that  of 

stuXd6  W„Pf7 7''  b"‘  itS  ,MUenee  UI>0n  the  was  not 

• - eiate  doses  caused  some  temporary  elevation  of  the  blood- 

evffience  ^to  attributes-™thout,  as  I think,  sufficient 

evidence— to  vaso-motor  spasm  of  peripheral  origin.  Laro-e  doses  were 

mSPaSrnt  r the  beart  a"d  t0  a leSS  ‘b° ' o“ 

uscles.  Reflex  action  is  suspended  by  the  acid  in  the  frog  and  aU 
CTrp  lh6;Pmal  C0Fd  “d  depressed  by  tht  pffison 

sensory' ^orttns  o?Tnt8  'fpefmental  facts  indicate  that  the 
' tbe  cord  and  sensory  nerves  are  affected  before 
the  motor  system  by  hydrobromic  acid  as  they  are  by  the  bn, mides 
A long  senes  of  trials  which  I made  with  hydrobromic  acid  S the 

offiLTal^cid'hlV^^l6  Ir°Spital  determined  that  the 

of  potassium  b,  qU1Val®nfc  <?OS<38  acts  verT  much  as  does  the  bromide 
aptPto Tie  an"  “y“0re  to  stomach,  and  less 

beusedPlne  in  the  / Z1  °P  mUS°Ular  deP™sion.  It  may 

with  the  bromide  has  «?e  !r+  bUt  the  comWnation  of  it 

the  large  dose  reauired  •.  ° me  t 10  b®st  *'orm  op  administration  : 
the  stomach  too  much  ’ Undo !]  S-IV°n  lt8elf’  in  most  cases  irritates 
The  officinal  dilute  t ' Undoi.a11  circumstances  it  must  be  well  diluted. 

V ro  romic  acid  ( Acidum  Ilydrobromicum  Dilutum. 
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U S ) represents  in  each  drachm  nine  grains  of  bromide  of  potassium 
and  may  be  given  in  one-half-  to  one-fluidounce  doses  in  a tumblerful 

of  sweetened  water. 

Bromal  HvDRATE.-This  substance,  which  has  been  lootod^pon 
hydc  by  losing  two  atoms  of  Mnogcn 

the  remaining  three  atoms  of  hydrogen,  J.ne  pj  h 
of  bromal  hydrate  have  been 

McKendrick  {Edinb.  Med.  Journ , July, 1874),  h.  b ema  t ^ 

a hi,,  tui  liv  t)  65^)  Rabuteau  (G-az.  Hebdom.,  t.  xlm.  p.  )> 

StkSSS:  s£ 

tions,  anaesthesia,  convulsions,  ""  fetoe^o 

Chrostowski  finds  that  the  diua  a _OWerfully  than  does  chloral, 

and  excito-motor  centres,  and  much  mo  l ^tfected  by  it. 

The  peripheral  vasounotor 

What  knowledge  we  have  of  its  phys  - wanting, 

remedial  value,  and  clinical  experience  with  it  is  still  wan  g 

AMYL  NITEIS-OTTEITE  OP  AMYL.  U.S 

a*  -r^-porl  iw  the  French  chemist  B<ila.rd  (An 
Nitrite  of  amyl  was in  1844,  and  the  attention  of  physi- 
nales  de  Chime  et  e 9 •.  ) Gutta.ie . hut  it  was  not  until  I860 

ologists  was  called  to  it  i 7 . the  notice  of  the  pro- 

that  Dr.  "son  of liquid,  of  a very  pene- 
fession.  It  “ * ? . ■ dor  y’It  is  prepared  by  the  action  of  nitric 

trating,  persistent,  fi  y comm0nly  called,  fusel  oil. 

acid  on  amylic  alco  o , i f amy]  can  be  absorbed  by  any 

PHVStotoatcAt,  Acyo».-Ndi,tecOf™y  „M  hither,0 

surface  except  the  skin,  > Owing  to  the  physical  prop- 

been  used  in  mar ‘chiefly  ^ extraordtaorlly  quiclt  and  very  tram 

erty  just  mcntione  , d with  great  rapidity, 

sient,  it  being  absor  be  am  Educed  when  it  is  inhaled  by  a man 

The  most  prominent  sympto  distention  of  the 

moderate  quantities  are  a ^ ^ conipaniod  by  intense 

; b,,t  il  19  said  ‘ 
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the  cardiac  disturbance  is  sometimes  very  distinctly  manifest  before 
the  other  symptoms.  It  has  been  noticed  by  Peck  and  confirmed  by 
Ladendorf  that  objocts  look  yellow  to  a person  fully  under  the  influ- 
ence of  the  drug.  After  poisonous  doses  the  symptoms  have  been 
great  pallor,  dilatation  of  pupils,  excessive  muscular  relaxation,  slow, 
scarcely  perceptible  pulse,  and  irregular  respiration  (Amer.  Journ.  Pharm., 
1881,  137).  In  a ease  reported  by  Dr.  Strahan  (Journ.  Ment.  Sci.,  xxx. 
252)  a hypodermic  injection  of  ten  minims  of  a ten-per-cent,  solution 
of  nitrite  of  amyl  was  followed  in  a minute  and  a half  by  two  succes- 
sive furious  epileptic  convulsions,  each  preceded  by  arrest  of  respiration 
and  of  the  heart’s  action. 


In  the  lower  animals  the  first  stage  of  the  action  is  like  that  just 
described  in  man.  After  this  the  breathing  becomes  violently  hurried 
and  panting,  progressive  muscular  weakness  and  diminution  of  reflex 
activity  ensue,  and  finally  death  from  failure  of  respiration, — sensation 
and  consciousness  being  preserved  almost  to  the  last. 

A very  peculiar  symptom  is  that  a long  time  before  death  the  arterial 
b ood  becomes  of  almost  the  same  color  as  the  venous  blood  Con- 
vulsions are  sometimes  present;  but  in  my  experience  more  often  the 
animal  is  exceedingly  quiet  throughout  the  poisoning. 

Elaborate  experimental  studies  of  the  action  of  nitrite  of  amyl 
upon  the  circulation  in  animals  have  been  made  by  Dr  T Lauder 
Brunton  (Journ.  of  Anat.  and  Physiol,  vol.  v.-Benchte  der  Math.-Phys. 
Classe  d k.  sacks.  Gesellschaft  f.  Wissensch.,  1869),  by  myself  (Amer. 
JornMed.  Set.,  July,  1871),  and  by  Dr.  Amez-Droz  ( Archives  de  Phy- 
wl.  Norm,  et  Pathol  Sept.  1873,  p.  467).  The  results  are  so  uniform 
and  in  such  accord  that  they  must  be  accepted  as  proved  facts 

that  luhMvhL11  iT  bMD  f0Und  hy  aU  tbrce  obserTert  just  mentioned 

t 1 1 7 befmnm®  tbe  “rterial  pressure  is  diminished,  and  finally 

IfW seofcn  nfth  Zer°'  a"d  that  the  feU  °f  Pre8sm’e  dually 

bfats  Z 2 T " a‘  °thei'  time3'  As  tbe  ^mber  heart. 

beats  in  the  uninjured  animal  is  increased  rather  than  diminished 
while  the  strength  of  the  individual  beat  is  not  perceptibly  lessened’ 

. vident  that,  at  least  m the  early  stages  of  the  poisoning  the 

to““o„  of'th'lal  t6”lf°“  iS  n°‘  Cardia°  in  °rigiu'  but  must  he  d'>e 

experiment  of  1!  , pl  “rl6B'  Tbl8  eonclusion  is  confirmed  by  an 

experiment  of  Brunton,  who  found  that  if  the  descending  aorta  was 

lation  of  the  "°  pOTC'’ptlblf  faI>  of  pressure  was  produced  by  tbo  inha- 
itself  was  actod'm.rT  i ’"h  ''  J7  lat°  ™ th8  Pois°uing,  whon  tbe  heart 

Droz  and  'by  Gaspy Vill'  ' V l ^ ““  &Ct  ''°t8d  bj  Dr'  -W‘ 

the  rabbit's  ear  ami  IP2 T XXT'  310>>  tbat  ‘b°  vessels  of 

salt  is  inhaled  * That  n t l.)"swu)can  bo  8een  to  dilate  when  the 
-That  dilatation  of  the  vessels  takes  place  in  man,  as 

iSt  A . 
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well  as  in  the  lower  animals,  is  shown  by  the  flushing  of  the  face  as 
well  as  by  the  enlargement  of  the  retinal  vessels,  noted  by  Dr.  Ghas. 

Aldridge  (West  Riding  Lunatic  Rep.,  vol.  i.  p.  187).  . 

An  interesting  question  whieh  here  arises  is,  whether  the  dilatation  is 
centric  due  to  an  action  on  the  vaso-motor  nerve-centres,  or  peripheral, 
duetto  a direct  action  on  the  nrnsenlar  coat  of  the  arterioles.  I be- 
lieve it  must  be  peripheral,  and  not  centric,  m its  origin,  since  hot 
my  own  experiments  and  in  those  of  Brunton  it  occurred  after  the 
arterioles  had  been  separated  from  the  vaso-motor  centre! i by  to nsion 
of  the  cord.  This  fact  appears  to  prove  that  the  fall  of  arterial  pie  . 

I t die  to  a direct  paralysing  action  of  the  drug  upon  the  coa t,  of 
the  arterioles, -a  conclusion  confirmed  by  our  knowledge  of 
action  of  the  nitrite  upon  muscular  tissue. 

Bernheim  however,  asserts  that  this  cannot  be  so,  and  that  the 

dilatation  S 

*«• » x"::  % :r:f  *. 

y°esseu ‘are  not  so  completely  paralysed  as  to  be  unable  to  respond  to 

very  powerful  stimuli.  Dr.  W.  me  ttat  the  fell  of 

dissents  from  the  view  yaso-motor  nerves 

is,  however,  very  probable  from rthe  ^ ^ ^ centresi 

nitrite  were  given,  the ch  g ^ ^ de8troyed  in  the  neck 

the  ears  and  that  rt  th  7 J exhibited,  the  vessels  on  the  un- 

in  a rabbit,  and  the  nitn  y , tpe  opposite  ear. 

wounded  side  actually  beca™  “fT  ‘ning  the  chest  must  derange 
The  answer  to  these  resu  , ; 1 d tpat  all  observations 

most  profoundly  the  be  mere  guess- 

upon  the  comparative  size  Moreover  in  Schuller’s  experiments 

work  when  the  change  is  s ig  • ^ a’fter  destruction  of  the  cer- 

C Berlin . Klin.  Wochenschnft  K Qf  the  nitrite  produced  still 

vical  sympathetic  m a iab  , ‘ x conclusion,  it  seems  to 

further  dilatation  of  the  vessels  of  the  eai.  

777^77777^^  by  a 

Of  lint  on  Which  it  is  placed  for  inhalation  , a P followed  by  dilatation  as  before. 

affected. 
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me  established  that  nitrite  of  amyl  does  act  locally  on  the  coats  of  the 
arterioles,  although  it  may  at  the  same  time  influence  the  vaso-motor 
centres. 

In  man  the  pulse-rate  is  enormously  increased  by  nitrite  of  amyl. 
In  animals  the  amount  of  the  increase  varies,  but  in  the  higher  groups 
the  rule  appears  to  be  increase  of  the  pulse-rate,  which  is  especially 
decided  in  the  dog.  Filehne  ( Pfluger's  Archiv,  Bd.  ix.  p.  490)  has  by  a 
single  very  ingenious  experiment  apparently  shown  that  the  accelera- 
tion is  due  to  a depressing  influence  upon  the  inhibitory  centres.  He 
divided  the  par  vagum  in  a rabbit,  employed  an  electric  current  to  the 
severed  nerves  of  sufficient  strength  to  bring  the  pulse-rate  to  normal, 
and  found  that  the  amyl  salt  was  powerless  to  affect  the  rapidity  of 
the  cardiac  action.  Certain  experiments  performed  by  Mayer  and 
Friedrich  (Arch.f.  Exp.  Path.  u.  Pharm.,  v.  63)  confirm  that  of  Filehne. 
It  is  known  that  sudden  asphyxia  slows  the  pulse  by  exciting  the  in- 
hibitory centre..  Mayer  and  Friedrich  found  that  this  action  is  pre- 
vented by  the  inhalation  of  the  amyl  salt.  Then,  again,  they  found 
that  when  by  compression  of  the  arteries  the  blood  was  prevented 
from  going  to  the  head,  the  nitrite  did  not  increase  the  rapidity  of  the 
pulse,  and  also,  determined  that  the  reflex  inhibitory  slowing  of  the 
heart  by  irritation  of  a sensitive  nerve  is  prevented  by  nitrite  of  amyl. 
Further,  in  dogs  with  a powerful  cardiac  inhibitory  apparatus  the 
primary  influence  of  the  nitrite  is  more  marked  than  it  is  in  rabbits 
whose  pneumogastrics  are  very  feeble.  The  sudden,  thumping  action 
of  the  heart  so  prominent  in  man  when  the  nitrite  is  inhaled  is  there- 
fore probably,  at  least  in  part,  due  to  depression  of  the  inhibitory 
apparatus.  There  is,  however,  as  pointed  out  by  Dr.  Beichert  (JST.  Y. 

ft ed'  JuIF>.  1881)>  much  reason  for  believing  that  in  small  doses 

le  nitrite  acts  primarily  as  a stimulant  to  the  heart.  Lauder  Brunton 
ong  ago  discovered  that  if  the  aorta  be  compressed  so  as  to  eliminate 
m great  part  the  influence  of  the  vaso-motor  system,  the  nitrite  causes 
ise  m the  arterial  pressure ; and  it  is  perfectly  possible  for  an  excessive 
eart-action  to  be  more  than  neutralized,  so  far  as  the  arterial  pressure 
is  concerned,  by  a vaso-motor  depression,  so  that  the  immediate  fall  of 

the  W™11  n°rmal  animal  bj  thG  nitrfte  is  not  Proof  that 

ex^erimen?aaifvr  t The  <luestion  c^d  be  readily  settled 

ties  unon  tbo  o ^ ^ tbe  actl0n  of  the  drug  in  minute  quanti- 

only  justifies  tb  vTV  p°?S  at  l)resent  the  physiological  evidence 

only  justifies  the  belief  that  it  is  probable  that  nitrite  of  amyl  in  small 

“ doPsXf 7 8timUlr  th0  I““t  “ « -tain  St  flnaX 

may  be  Zalv  e?ben0i?  : ^ W-muscle  wiI1  be  depressed,  and  it 
may  do  paralyzed,  by  a direct  action  of  the  nitrite 

etpSl' f°Und  ('0C'Ci(  )>  M tho  result  of  numerous 

reflex  activity  and  of  i 01<hnai'y  that  the  diminution  of 

toxremia  fromthaV  !°‘  “ry  motion  w,lich  ™doubtedly  occurs  in 
extern, a from  the  agent  now  under  consideration  is  chiefly  spinal  in  its 
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origin  • since  after  death  the  nerves  and  muscles  preserve,  though  in  an 
life  The  diminution  of  reflex  activity  is  never  preceded  by  a stage  ol 

functional  ^esmitement.  In  some  ^imals  convulsions  do  occur  espe- 
cially when  the  drug  is  administered  * infl„ence 

- — Nation  heing  " “ TlZ 

“t“mayl  reuses  the  ^ 

rilrng  — ; both  iwand  shadow,  and  death  dually  occur, 
from  paralytic  asphyxia  °^e^u°  ' °“Sgm  found  (. Reichert's  Archiv, 

1872,  p.  747)  that  in  the  rabbit  a h^odermm  mjeetro  ammmt 

gramme  of  the  drug  18  e“°“g  ° becomes  very  abundant  in  the  urine, 

of  the  amyl  salt  rs  used,  the  sugar become^  ^ Con8eo. 

and  continues  to  be  pies  nv  there  is  a great  increase  in  the 

toe , th  r,  » whom  the  ^ 

— ett;z,y, 

^St^tLarimals  the  ,«e  appears  in 

the  urine.  caugeg  ft  progre8sive  loss  of  func- 

Looal  ^ion.-Nitrit  7 zed  tissue  with  which  it  comes  m 

tional  power  m eveiy  hito  y g muscles  of  organic  and 

contact.  Nerve-centres,  pe  p If  the  contact  be  not  continued 

voluntary  life,  all  succumb  ’ after  a total  suppression  of  its 

too  long,  the  tissue  may  1'ccovel  C n0  destructive  chemical  or 

function, -a  proof  that  the  that  of  sulphuric  aeid 

devitalizing  influence  upon  the  tissues,  sue 

V^CempeTOiure. — Nitrite  of  amy,  in  whoever  i 

in  sufficient  amount,  reduces  although  its  temperature  had 

have  seen  a pigeon  perfectly  13o  p.  This  influence  is  as 

been  brought  down  by  this  agen  Qf  the  animal,  and  is  indc- 

marked  in  fever  as  in  the  non  after  Bection  0f  the  cord,  and 

pendent  of  the  nerve-centres,  occur ^ g * risc  or  continu- 

ed after  death  in  those  cases  m which  po 
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ance  of  high  temperature  normally  takes  place.  I have  also  experi- 
mentally determined  that  it  is  associated  with  diminished  excretion  of 
carbonic  acid.  It  must  therefore  be  due  to  a direct  arrest  or  check  of 
tissue-changes  or  oxidation  within,  or  without,  the  blood.  The  mouth- 
temperature  in  man  is  certainly  sometimes  elevated  by  the  inhala- 
tion of  nitrite  of  amyl,  but  the  rise  is  a very  temporary  one.  W.  A. 
Manassein  and  N.  Sassezki  (St.  Petersb.  Med.  Wochenschr.,  1879,  iv.  392) 
found,  in  a number  of  studies  upon  normal  and  fevered  men,  that  while 
the  peripheral  temperature  was  at  first  increased  the  rectal  temperature 
was  always  reduced,  and  after  a time  even  the  surface  of  the  body  grew 
cooler.  The  maximum  reduction  was  reached  in  one  to  one  and  a half 
hours,  and  in  a case  of  fever  amounted  to  3°  C. 

The  vapors  of  the  nitrite  have  a very  marked  influence  over  oxida- 
tion outside  of  the  body,  as  is  shown  by  many  facts,  of  which  it  is  only 
necessary  here  to  cite  the  extinguishment  of  glowing  phosphoi'us  by 
a few  drops  of  the  amyl  salt  diffused  through  the  jar.  It  cannot  be 
doubted  that  within  the  economy  the  same  thing  occurs.  If,  however, 
the  arrest  of  oxidation  were  complete,  instant  death  from  suffocation 
would  result.  The  true  explanation  of  the  symptoms  evidently  lies  in 
diminution,  not  destruction,  of  oxidation. 


When  an  animal  inhales  nitrite  of  amyl,  the  arterial  and  venous 
blood  soon  become  of  a nearly  uniform  hue,  which  resembles  somewhat 
that  of  normal  venous  blood,  but  is  quite  distinct  from  it,  having  a 
chocolate  tint.  Moreover,  this  chocolate-colored  blood  does  not  assume 
the  arterial  hue  when  shaken  with  the  air.  Dr.  Arthur  Gamgee  (Philos. 
Turns.,  1868,  p.  589)  discovered  that  as  the  chocolate  color  is  assumed 
by  the  blood  the  two  spectrum  bands  of  the  oxyhemoglobin  disappear 
and  are  replaced  by  new  bands,  nearly,  but  not  exactly,  in  the  place  of 
those  of  acid  hematin.  If  ammonia  be  added  to  the  chocolate  blood, 
the  color  changes  back  to  a blood-red  again,  and  simultaneously  the 
spectrum  lines  regain  their  normal  position.  If  a reducing  agent  such 
as  sulphide  of  ammonium,  be  added  to  the  chocolate  blood,  it  is  able  to 
deoxidize  the  oxyhemoglobin,  but,  before  doing  so,  evidently  removes 
it  from  union  with  the  nitrite,  since  the  new  bands  disappear  and  those 
of  oxyhemoglobin  reappear  in  the  spectrum  before  the  lines  of  the  re- 
duced hemoglobin  manifest  themselves.  Dr.  Gamgee  also  found  that 
ie  nitrite  of  amyl  blood  had  lost  its  power  of  absorbing  oxygen,  or  of 
yielding  oxygen  to  the  air-pump,  and  that  carbonic  oxide  gas  added  to 
the  blood  did  not  expel  oxygen  from  it.  Having  thus  determined  that 
a new  compound  is  formed  in  the  blood  by  the  nitrite,  Dr.  Gamgee 
a y succeeded  m obtaining  it  in  a crystalline  form.  As  lie  always 
pon  analysis  found  the  nitrite  in  this  compound,  he  considered  it  to  bo 
" e"oxyh^emoglobin.  Recent  researches  havo,  however,  shown 
G sP®ctrum  of  this  new  compound  is  identical  with  that  of 
^ f"  °f  H«PP«-Soylcr  (Zeitschr.  f.  Physiol.  Chem.,  Bd.  ii.,  Bd. 

• 54),  so  that  the  identity  of  the  two  substances  is  very  probable. 
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These  facts  do  not  seem  to  me  to  prove  that  nitrite  of  M>yl 
into  tho  blood-vessels  at  once  overpowers  the  hatmog  o nn 
Muscles  and  cheeks  all  oxidation.  As  already  stated,  tho  expenments 

of  Dr.  Satngee  showed  that  when 

into  contact  with 

yielding  up  osone  lx,  bodies  desiring  when'thto  oz„ne 

least  this  °' ‘^!h  ' ^in  changed  into  haemoglobin,  so  far  as 

,s  given  up  and  the  ’'T  g must  absorb  more  oxygen 

our  present  knowledge  go«s  *he  to  « Bvident,  then,  absorption  of 
before  it  can  reunite  with  the  u,  mu8t  perform 

„ ygen  also  they  are  greatly  crippled 

their  respiratory  function,  j f Harniic  res- 

and  impaired  in  the  rapidity  abolished. 

piration  is,  in  other  wor  s,  gre  y investigation  with  those 

The  accord  of  the  results  of  this  chemical  m » ^ 

arrived  at  by  a purely  physiological urtudy  tf  th y ^ ^ 
and  very  beautiful,  both  teaching  the  same  thing, 

absolutely  arrested  option  ^ diminisbed  oxidation  in  poison- 

Havmg  ascertained  the  . 8trono-  to  attribute  all  the 

ing  by  nitrite  of  amyl,  the  temptotm^  ^ ^ think  that 

symptoms  produced  by  1 iustifiable  for  the  following  rea- 

this  post  hoc  propter  hoc  argument  J : nitrates,  accord- 

sons”  In  the  first  place  nitrate  ^siumand  ot  ^ ^ ^ ^ 

ing  to  Dr.  Gamgee,  ac  different  from  those  caused  by 

symptoms  ‘ place,  when  arrest  of  oxidation  is  caused 

nitrite  of  amyl.  In  the  seco  P , ^ 0xide)  tbe  symptoms 

by  deprivation  of  oxyge  ( con80i0usness  being  always  affected 

are  very  different,  the  b under  the  influence  of 

before  the  centres  of  reflex  ac  1 , 1 tbi rd  place,  other  sub- 

nitrite  of  amyl  the  "JZhol « 4°  «* 
stances,  such  as  toxic  do  d under  consideration.  The 

cause  the  same  symptoms  as^  that  nitrite  of  amyl  acts  directly 

obvious  inference  seems  to  m b ^ ^ influence  on  tbe  blood, 
upon  the  nerve-centres,  m P , .J  ical  acti0n  of  nitrite  of  amyl  is 

Summary.— The  domina  P )■  * Under  its  influence  arterial 

upon  the  spinal  cord  and  tie . cn  blood.vessels,  chiefly  as  the  result 
pressure  falls  from  para y»> £ he  * ^ ^ At  tho  ^e  time 
Of  a direct  action  upon  the  m 8timulated,  the  number 

the  heart  is,  directly  or  m i ’ jncreased,  this  period  of  stiniu- 

and  force  of  its  contractions  being  tbe  normal  state, 

Lion  after  moderate  doses  gra— 7 -b^ng  ^ ^ . toa, 

- * • — — - the  hear 
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muscle  or  contained  ganglia.  Paralysis  of  motion  and  loss  of  reflex 
activity,  prominent  phenomena  of  advanced  poisoning,  are  due  to  a 
direct  action  upon  the  motor  side  of  the  spinal  cord.  Death  results 
“ally  from  paralysis  of  the  respiratory  centres..  By  a direct  action 
upon  the  red  blood-corpuscles  the  haemoglobin  is  converted  into  a new 
compound  met-hiemoglobin.  The  fall  of  the  bodily  temperature  is 
piobably  the  result  of  lessened  oxidation.  Locally  applied  in  coneen- 
lated  form,  nitrite  of  amyl  paralyzes  all  higher  tissues. 

I herapeutics.— The  results  of  the  clinical  use  of  nitrite  of  amyl 

I S admZlr  Wha‘  haS  been  S“id  °f  itS  ‘^logical  properties. 

nested  tTorlT  ? an9rUa  PeC‘°riS  “PpearS  t0  iaTe  been  fcst 
fr  ien  ho  it,  f D (Zmd-  0lin ' Sep’  ™L  iii. ; Lancet,  July 

spasm  in  I SP  ^mographm  tracings  giving  evidence  of  arterial 

heart-pano-  is"  nnt  1 ft  . cbsorder-  As  ^e  pathology  of  these  cases  of 
how  the  nitrite  act  6 6 7 made  °Ut’  8eems  useless  to  speculate 

of  Its  tidin'  li  Tlyease8"but  there  is  abuudant  evidence 
other  treatment  Th  ^ alm°St  iastant1^  ag°n7  which  has  resisted  all 
merely  functional  H'  18  appears  aIso  true  whether  valvular  disease  or 
a linn  7 T dl80rder  exists.  In  cases  of  advanced  fatty  de-ener 

atTeX/'r7  Sre1  dila‘ati0n  °f  thC  W'  1 be 

Dr  Foster  (Be*  7 / *°  itS  effect  UP™  tb»  heart-muscle, 

service  S i f 1874’ 1 77>  haa  found  ‘be  druv  of  vreat 

cienev  With  „ “Se  T in  whi°b  ‘here  was  aortic  insuffl. 

physicians,  that  it  will  often  * * + COmcides  Wlt]l  of  various 
in  those  iistancesln  JkXT  7 ^ paro^8m>t  especially 

emphysema  and  dilated  heart.  ***  &TQ  n°  seeondar7  lesions,  such  as 

to  a vaso-motor  spas m^atThe ' base^f ^hf  b°  present  the°ry,  due 

amyl  salt  would  seem  to  be  inrli  a . biam>  to  correct  which  the 

of  the  convulsta  In  ad™“c  h e ’ “ 11  a‘a°  ''8  ^ the  more  essence 

ever,  be  used  w,th  caution  o ^ °f  the  “ ™0‘,  how- 

effects  by  the  ZZtZ „f  \Z  7°°^  °r  the  obsc™S  °{  “s  early 

of  great  O ^ **  -W  bo 

ordinary  epilepsy  between  th  en.  1010  10  a n0‘able  interval  in 

1 7 '™n  ‘he  aura  “"d  ‘be  convulsion,  the  latter  can 


* For  a case  of  failure  r 

t For  remarkable  case's I ^ 1867* 

pendium,  part  xiii.,  Jan.  ,374.  rU'*  ' ATedlcal  Journal,  Sept.  30,  1873 ; also  Butler’,  Com - 
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usually,  if  not  always,  bo  smalfvti 

Phila.  Med.  Times,  vol.  v.  p.  553) : the  patio  whenever  the 

containing  a few  drops  of  the  drug,  and  inhale  it  at  once  when 

“"Dr  Mitchell  also  calls  attention  to  the  value  of  the  nitri^  an  »djn 
diagnosing  those  occasional  cases  of  nervous  disorder  in  wh  o 
Xlted  by  attacks  really  due  to  passing  conges 
centres.  He  asserts  that  in  these  cases  n, trite , amyl instead^  ^ 

“S  tb,e  rTcLl“nrreestog  puerperal  convulsions,  but  dangerous  on 
the  nitrite  efficient  m anesi  g t 1 mrtum  hemorrhage, 

account "^^eal  action  of  the 
—a  result  to  be  expe  u p 404).  In  tetanus  nitrite  of 

dl'USl  tf  rindiLld^a  fpinal Idative,  and  as  control 

amyl  would  seem  ro  consenuent  rise  of  temperature.  It 

ling  excessive tissue-changes * a • ^ three  cases  ( Lancet , 1871; 

has  been  used,  so  far  as  I k ^covered,  tw0  with  the  amyl 

Phila.  Med.  Times,  vo  . v.),  < hl  al  in  nervous  dysmenorrhxa 

salt  alone  and  the  other  with  it  uni  eh  oral  ^ it  ias  been 

the  remedy  was  tot  use  sue  r Med.  Bec  Jan. 

highly  commended  by  Dr.  M y ^ ^ M3)  Tw0  t0 

1875)  and  by  Dr.  P.  Peck  C^ew  on  and  repeated  pro  re 

Bix  drops  should  be  given  w^n  tried  without,  that  I can  per- 

nata.  In  cholera  nitrite  y _ d pas  not  seemed  to  be  of  ser- 

ceive,  even  a good  theoretica  re*  ^ ^ ha9  employed 

vice  ( Land . Med.  Bec.,  vol.  •)•  . cases  of  vaso-motor  disturb- 

it  with  various  results  in  various  nreguai  ~*»5»  ^ 1877). 

ances,  in  intermittent  coryza,  mijratM,  ett  ( Wiener  ^ with  the 
I have  seen  it  used  in  a number  of  eas«  of ^ J * the 

invariable  result  of  putting  an  end  to  the  chill 

hot  stage.  nroduced  bv  inhalation  of  the  nitrite 

The  increased  cardiac  action  p Jnt  and  there  is  now  much 

has  led  to  its  employment  as  a earin  ^ ^ ^ of  Budden  heart- 

clinical  evidence  m favor  > P excenent  results  m “fatty 

failure.  It  has  even  been  give  58)  and  in  syncope 

heart » (Osgood,  Amer.  Journ  ^ * In  cardiac 

from  hemorrhage  (Madden  o»  • loy6d  in  a number  of  cases, 

failure  during  anesthesia  it  has  especially  valuable  inemer- 

The  peculiar  rapidity  of  its  is  Jcessary  before  we 

gencies,  and,  «tough  tot is  sufficient  to 


genoies,  and,  though  further  experienoe  sufficient  to 

puise-waveinthedog 
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have  been  depressed  almost  to  zero  they  are  immediately  markedly 
increased  by  the  amyl  salt. 

The  physiological  action  of  the  remedy  would  very  strongly  indicate 
it  as  an  antidote  in  strychnine-poisoning.  No  case  of  its  use  for  this  pur- 
pose m man  has  come  to  my  knowledge,  but  the  experiments  of  Dr.  St. 
Clair  Gray  on  rabbits  ( Glasgow  Med.  Journ.,  1871,  p.  188)  yielded  very 
favorable  results.  In  two  rabbits  to  each  of  which  ten  drops  of  the 
nitrite  and  half  a grain  of  strychnine  were  given  together  subcutane- 
ously, no  decided  symptoms  whatever  were  induced ; while  one-quarter 
gram  of  the  alkaloid  alone  frequently  caused  death  in  a single  convul- 

8!°n;  Th,eS®  results  have  been  confirmed  by  Dr.  Hobart  A.  Hare  ( Boston 
Med.  and  Surg.  Journ. , Nov.  1884).  During  the  paroxysm  of  cramp 

‘ phyx'a  i1  7as,  f0uud  neeessaiy  to  give  the  nitrite  hypodermically  on 
account  of  the  lack  of  respiratory  movement.  7’ 

usu^rNTAT“  all’eady  Stated’  the  method  of  ad^oistration 
usuallj  employed  hitherto  is  inhalation,  from  one  to  three  or  five  drops 

being  placed  on  a handkerchief  and  held  near  the  mouth  or  nose  the 

handkerchief  being  removed  so  soon  as  a sense  of  fulness  of  the  head 

" fenced  I have  given  it  by  the  mouth,  dropped  upon  a lump 

. f and  taken  mstan%  m doses  of  two  or  three  drops1  There  is 
not  at  present  sufficient  evidence  to  enable  us  to  decide  as  to  the  maxi 
mum  amount  of  the  drug  which  it  is  safe  to  give.  In  a case  of  chdera 
(Land.  Med.  Record,  Oct.  1873),  Dr.  D.  B.  Smith  exhibited  hypoder- 
mically two  drachms  in  the  course  of  an  hour  and  thirty-six  m mutes 

etudTedby  D:  r rT  ^7  V6‘7  Cai'efU"y  and  intelliS™% 

of  -six  to  ten  gains'  i„ ^ **  **•  '***■  >«»)• 
flushing  of  tlio  f . diced  to  raise  the  pulse  to  110  or  120  with 

throbbingi  the  la  y 

disagreeably f T™1  h°“"-  and  »•  *>  cj 
always  present  Tcn  ‘ “f  ° 'S  of  a Phosphorus-like  taste  were  nearly 
relaxation,  Hvid  ,f“  n°A„T  P''»d““d  complete  muscular 

- P ' headaclle’  etcQ  ‘asting  three  hours  (Zancet,  18S3, 

was  caused  by  the  nitrite.  '*  2‘  11  18  doubtful  whether  the  convulsion 

Arch.f.  ExpeTpath.  38CU°n  °f  the  "itrit0  0f  80diu'»  ^ Professor  Bins,  see 


30S  general  remedies. 

■ ■ 7661  In  a very  elaborate  series  of  experiments  upon  animals.  Dr. 
Reichert  found  that . the  Mistin^ishable 

of  amyl  ^cept  in  being 

permanent.  In  eases  of  angina,  peoto  s th teat, on  o ^ 
of  these  nitrites  makes  them  especially  desmtble  f ; „„  of 

ably  in  practice  be  found  superior  to  the  amyl  salt  T Jb 
^commercial  mtnte  of 

but  of  a pure  article,  eitlie  produced  serious  symptoms 

dose  is  three  grains ; five  g™'“®  5 At  prc5,,nt  a pure  article  is  com- 

SlfC "in  gaoo“  drug-stores.  The  dose  may  be  repeated  every  two 

hours  cautiously. 

Nitroglycerin  is  the  most  powerful  of  the  — 

toms  which  it  causes  m amounting  to  severe  headache, 

normal  sensations  m the  liea  , cardiac  action,  with 

choking  in  the  throat,  ^ ^ ^ rf 

lessened  arterial  pressure.  A per-cent,  alcoholic  solution 

the  heart’s  action.  A single  diop  Pf  ^ Fieldj  who  took  two 

has  produced  insensibility,  an  m the  wrist  were  complete 

drops,  loss  of  consciousness  a^of  the  p^  ^ ^ te,  1887, 

(see  Brit.  Med.  Journ.,  188  , • ) . woman  to  the  use  of  ten- 

459)  attributed  the  following  symp  om  . The  pulse  was 

drop  doses  of  the  alcoholic  solution  of  ndrogb  ee.  ^ ^ urine 

slow,  intermittent,  and  very  in  e,  ’ nt  Thel.e  was  also  pain  in 
scanty  and  containing  considers,  of  constriction  around 

the  region  of  the  heart,  m ense  i st’omach  Drs.  Lauder  Brunton 

the  forehead,  and  great ^eakness  A 140)  have  found  that  upon  blood- 
and  Tait  (St.  Barthol.  Hasp.  Bap.,  and  muscle8  nitroglycerin 

coloration,  arterial  pressure  n ’ This  similarity  of  action 

acts  very  much  as  does  nitrite  ^ ^ conflrmed 

between  nitroglycerin  and  t practitioner,  xxx.  423), 

by  Dr.  Murrell  and  Dr.  Matthew  Ilay  (.hona.  1883,  v.  669), 

also  by  A.  Henocquc  as  nitrate  of 

"ttThd  CidisTveloped  in  the  blood  and  acts  upon  the 
system.  . certainly  more  prolonged  than  that 

of  nitrite  of  amyl.  According  f m thrco  to  fifteen  minutes, 

re  °an 
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in  neuralgia  and  in  angina  pectoris.  The  practice  has  found  imitators 
on  both  continents.  The  reports  are  almost  universally  favorable  in 
regard  to  the  action  of  the  drug  In  cardiac  failure,  and  in  asthma , 
urcemia,  and  puerperal  eclampsia , and  other  affections  in  which  experi- 
ence has  shown  that  nitrite  of  amyl  is  of  value. 

Dr.  Trusse witsch  (St.  Petersb.  Med.  Wochenschr.,  No.  1, 1887)  states  that 
he  has  obtained  excellent  results  from  the  use  of  nitroglycerin  in  neu- 
ralgia, headache,  dizziness,  and  other  irregular  nervous  symptoms,  and 
even  in  general  failure  of  health  in  persons  whose  weak,  small  pulses 
and  peculiar  pallor  marked  the  habitual  fulness  of  the  venous  system. 
He  is  in  the  habit  of  commencing  with  half  of  the  ordinary  dose  in 
these  cases,  increasing  it  if  the  results  are  favorable. 


Nitroglycerin  is  kept  in  the  drug-stores  in  one-per-cent,  alcoholic 
solution,  the  dose  of  which  may  be  set  down  as  a half-drop,  increased 
to  two  or  three  drops  if  necessary.  It  is  said  that  this  solution  is  not 
explosive,  but  that,  unless  care  be  exercised  in  manipulating  it,  head- 
ache and  other  unpleasant  symptoms  are  apt  to  be  produced.  Mr. 

artindale  has  shown  that  nitroglycerin  is  soluble  in  cacao  butter,  and 
it  has  been  proposed  to  administer  it  in  the  form  of  chocolate  lozenges. 

According  to  the  researches  of  Dr.  Kichardson  (Brit,  and  For  Med  - 
C hvrurg.  Rev.,  July,  1867)  nitrite  of  ethyl  acts  verv  similar 
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ng,  acrid,  and  attended  with  a flow  of  saliva. 
dine,  a yellowish  liquid  alkaloid,  discovered 
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by  Professor  Proctor,  of  this  city.  X**  J and  a volatile 

oil,  gum,  chlorophyl  large  doses  of 

Physiological  Action  J Pviolent  vomiting,  accompa- 

lobelia  in  man  are  nausea  soon  fol  J cold  sweats, 

nied  with  intense  prostration,  as  is  shown  ^ ^ P ’ . not 

pale  shin,  and  great  been  recorded, 

occur.  Numerous  cases  o 1 intensified;  in  some  cases 

The  symptoms  are  those  a ially’under  these  circumstances 

vomiting  does  not  occur,  an  |urning  in  the  fauces  and  cesopha- 

that  fatal  effects  have  been  noted.  J.  . jro8tTation, border- 

gue,  and  epigastric  d^r“'“  “ ; ““^to  complete  collapse,  with  coma, 

i^pT  — • tTcrnhlingl  a Ain  some  cases  convulsions,  precede  the 

of  the  Z 

feet : what  we  have  is  chiefly  i He  found  that  in 

(Post  Med.  Surg.  Journ.,  1875,  Nlim.  a ^ in  deatb  from 

the  frog  it  produced  a Sra^  y^’®  the&motor’  nerves  were  found  in- 

paralysis  of  wete  still  irritable.  He  did  not  deter- 

sensitive,  although  the  n or  whether  the  paralysis  is 

mine  whether  the  spinal  cord  a . ^ Jn  the  rabbit)  the  symp- 

solely  due  to  the  palsy  of  8lowing  of  the  respiration,  progres- 

toms  produced  by  the  a a , convulsive  seizures,  and  death 

sive  palsy,  fall  of  the  bodi  y “ P blood-pressure  consisted  in  an 

from  asphyxia.  The  alteration  of  the  bloc  p ^ of  pre>!. 

immediate  fall,  succee  e in  so  pressure  appears  to  me  to 

ore,  followed  in  turn  of  the  poison,  but  by  the 

have  been  produced  not  by  ^ lobeUa  seems  to  paralyse  he 

asphyxia  induced  by  . I.  afTanization  of  a sensitive  nerve  in  the 
vaso-motor  centres,  at  - » ise  0f  pressure.  Such  doses  were 

poisoned  animal  failed  to  mdu  y 1 eripberal  vagi.  Dr. 

Lo  Shown  to  have  a “f  “ sLL  So  those  obtained 

Afanasieff  appears  to  have  airive  b]uhed  in  the  Eussian 

by  Dr.  Ott.  Unfortunate  y,  16>  1886).  It  is  not  stated 

language  (abstracted  Lon  - • pressure  occurred  in  curarae 

whetherthe  peculiar  altera  CUrarized  animal  persistent  rise 

animals ; but  small  doses  caused £ the  cu  ^ ^ ^ increaSed  the 
in  the  arterial  pressure.  In  f g Bttffici6nt,  the  first  period  of 

cardiac  contractions.  If  th > «<>  with  periodically  recurring 

stimulation  was  followed  by  ft  of  P'“s  ending  in  final  diastolic 

diastolic  arrests,  and  irregular  cont.ac 

arrest  with  distention.  lobelia-poisoning  have  been  ruth 

Tox.0OLoav.-The  consist  in  washing  out  the 

ciently  described.  The  treatment  should^  of  tannic  acid, 

stomach  with  plenteous  draught  f • and  aminoniacal  stimu- 

in  the  free  exhibition  of  opium  and  ot 
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lants,  and  in  the  use  of  external  stimulation  by  dry  heat,  frictions,  mus- 
tard, etc.,  precisely  as  in  poisoning  from  veratrum  viride. 

Therapeutics. — Lobelia  has  been  used  as  an  emetic ; but  its  depress- 
ing effects  are  so  severe  as  to  forbid  such  employment  of  it.  It  has 
also  been  employed  to  relax  spasm  in  various  affections,  as  in  pertussis, 
tetanus,  epilepsy,  chorea,  convulsions,  but  has  been  superseded  by  more 
efficieut  and  less  dangerous  remedies.  It  is  often  useful  in  spasmodic 
asthma  or  in  acute  bronchitis  with  bronchial  spasm,  and  appears  to  bo 
expectorant  as  well  as  antispasmodic.  An  infusion  (gi  to  Oj)  has  been 
strongly  recommended  as  a local  application  in  the  eczema  produced  by 
the  rhus  toxicodendron,  or  “ poison-vine.”  The  powder  is  very  rarely 
used ; the  dose  as  an  emetic  is  twenty  or  thirty  grains.  The  dose 
of  the  vinegar  (. Acetum  Lobelice—l  to  10,  U.S.)  is  twenty  to  thirty 
minims ; of  the  tincture  ( Tinctura  Lobelice—l  to  5,  U.S.),  as  an  expec- 
torant, ten  to  twenty  minims, — in  the  paroxysm  of  asthma,  f 3i  to  f 3ii 
every  half-hour  until  nausea  is  induced.  The  dose  of  the  fluid  extract 
(Extractum  Lobelia}  Fluidum,  U.S.)  is,  as  an  expectorant,  one  to  five 
minims ; as  an  emetic,  fifteen  minims. 


ArJiiljBJilMIUM.  U.S. 

. The  root  of  Gelsemium  sempervirens,  the  yellow  or  Carolina  jessa 
mine,  a beautiful  climbing  plant  of  the  Atlantic  Southern  United  States 
distinguished  by  its  large,  axillary,  very  fragrant,  clustered  blossoms 
^perenmald^reen  leaves.  The  very  light,  fibrous,  dirty-yellow. 
h.  ° has  a bitterish  taste,  and  contains  an  alkaloid,  Gelsemine , in  com- 
bination  with  Gelsemmic  Acid,  both  discovered  by  Professor  Wormley 

in  manSr°trCALflACTI0NTThere  iS  & wMe  ^ °f  susceptibility 

fotmdlv  V nenCe  Sel8emium’  some  individuals  being  pro 

foundly  influenced  by  a dose  which  has  no  perceptible  effect  upon 

^ftei*  the  8malle8t  active  dose  (five  to  fifteen  minims 
of  the  fluid  extract),  the  only  symptom  is  languor;  with  it  may  be  a 
i tie  lowering  of  the  force  and  frequency  of  the  pulse.  When  a some 

^sttrWe  oaf10UUt  18  T8t6d’  t0  the  langU°r  ^ addGd  dizzine9S  a^ 
Str  ri’  T m 8°me  CaSe8)  a pain  over  the  brows.  Ringer 
Af  t6  PUP,U  " C°ntraCted’  but  thi8  i8  P-bably  an 
nestis  ex  / X1°  °8<38  °f  the  P°ison  the  ^^eular  wcak- 

iii.  185  1879 ^ei-TsV  th  T T?  ^ “nd  Sur * 1869, 

fected  1 Thp  V \ i ° 6X018  arms  have  been  especially  af- 

OTpartial^or  d,8tttrb“n™  of  is  now  very  marked ; double  vilion 

dilated  and  e °Xkt’  the  P»P«  » widely 

times  sullicientlv  to  o’  l X eUla  r8CtUB  mU8el»  » weakened,  some- 

droops,  andTrled  wT intemal  the  eyelid 

patient  is  able  to  walk  at  limbo  0r-,“'-IS  l>ara,7tic  P‘osis-  If  the 

articulation  fails-  tho  m ' i SJ?  18  sta8genngi  the  jaw  drops, 

tion  slow  and  latred  fheT  Tn'^  i8  mU°h  imPai">‘*  i ^pira- 
anoi ed , the  pulse  feeble  and  thready;  tho  skin  bathed 
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in  a cold  sweat ; the  bodily  temperature  greatly  lowered.  Sometimes 
drowsiness  is  felt  after  moderate  doses  of  the  poison,  but  consciousness 

verv  promptly,  symptoms  usually  appearing  m about  twenty  m 

which  it  causes  in  man,  wi  x 1 tViov  have  been 

generally  developed.  They  are lD°abb™ ind'dog.  The  lose  of  voluntary 
observed  in  the  frog,  p.geon,  cat .rabbit, £ ^ ^ ^ of  Binger 

power  precedes  the  convu  s.on  it  wa8  found  that  the  cord 

and  Murrell  ( Lancet , 187  , ) P , , t convulsions  could 

was  i.  *.  «<**. 

not  at  once  * movements  are  backward,  sometimes 

cat,  and  pigeon  the  co  f th  action  0f 

amounting  to  complete  somersault s The > close  stuciy  ^ ^ 

gelsemium  is  b®s*  mad* ‘ 7 ^f-The  retention  of  consciousness  until 

Nervous  and  Muscular  Sy  lower  animals,  shows 

very  late  in  the  poisoning .both  m mm*  ^ cerebrum,  although 

that  the  drug  has  very ^bttle  p eon8ciou3ne83  prove  that  it  is  not 

the  drowsiness  and  the  fin  tw0  most  prominent  symptoms 

entirely  devoid  of  such  mfluer  • , , naralvsis  The  first 

caused  by  the  drug  are  the X^Se“tvul sion  is  cerebral,  spinal, 
question  to  be  determine  is  proved  by  its  occurrence  in  the 

or  peripheral.  That  it  is  not  cerebral  is  proven  y the 

pithed  frog  (Ringer  and  Murrell,  Lancet,  ^ Richm. 

point  of  section  m mamma  s wi  h ^ ,fc  .g  ^ periplieral  1S 

and  Louisv.  Med.  Journ.,  1 rh^ostJ0r  extremities  when  the  lower 
proved  by  its  taking  place  i _ 1 r and  ^luri-ell).  The  cause  of 

aorta  is  tied  before  the  poisoning  ( * We  The  theory  of  di- 

the  convulsion  at  present  remam^  ^P_  ^ received)  because  in  the 
minished  resistance  (seep.  ) Times,  vol.  vii.  p.  289)  a 

careful  experiments  of  Dr  ™ was  proved  to  precede  the 

condition  of  exaggerate  & cJuceive  that  there  are  present 

convulsive  state.  Ring  alltao-onistic  substances,  one  a tetamzant, 

in  gelsemium  two  active  d ^ ^ experitnents,  and  in  those  of 
the  other  a paralyzant  , b produced  convulsions.  Never- 

Dr.  the  acid  so  much  stronger  in  con- 

tS  r—  as  to  suggest  the  truth  of  Ringer  and 

origin,  as  its  development  is  n -g^olow,  practitioner , vol.  v.,  p- 
poisoning  so  as  to  protect  a li  d as  the  afferent  and 

5^ ^ ~ — ontu 
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(Ott,  Bartholow,*  Ringer  and  Murrell).  It  is  a matter  of  some  im- 
portance, in  explaining  the  spinal  action  of  the  drug,  to  determine  its 
influence  upon  the  different  portions  of  the  cord.  Dr.  Bartholow  says 
that  “ it  acts  also  on  the  sensory  portion  of  the  cord,  producing  at  last, 
complete  amesthesia ; but  this  effect  in  warm-blooded  animals  and  in 
man  is  toxic  only,  and  follows  the  paralysis  of  the  motor  functions.” 
This  may  be  correct,  but,  so  far  as  I know,  has  not  been  experimentally 
proved. 

Respiration. — Gelsemium  usually  kills  by  a paralysis  of  respiration. 
According  to  the  researches  of  Burdon  Sanderson  and  of  Ringer  and 
Murrell  ( Lancet , 1S76,  i.  490,  560),  immediately  after  the  ingestion  the 
extent  of  the  respiration,  but  not  its  rate,  is  increased ; very  shortly, 
howevei,  both  rate  and  depth  enter  a condition  of  progressive  palsy 
ending  in  death.  The  respiratory  changes  are  the  product  of  a direct 
action  upon  the  respiratory  centres,  being  uninfluenced  by  previous 
section  of  the  vagi. 

o 

. Girculation.— The  action  of  moderate  doses  of  gelsemium  upon  the 
circulation  is  not  very  marked.  That  in  toxic  amounts  it  depresses 
both  the  pulse-rate  and  pressure  is  abundantly  shown  by  the  symptoms 

°- P°18°mng  10  man>  and  bT  Dr-  0tt’s  experiments  upon  animals  ( Phila. 
led  Times,  v.  691).  As  the  pulse-rate  and  pressure  were  reduced 
m these  experiments  after  previous  section  of  all  the  cardiac  nerves 
and  of  the  spinal  cord,  it  is  evident  that  the  poison  exerts  a direct  in- 
fluence upon  the  heart.  How  far  the  vaso-motor  centres  are  influenced 
by  the  drug  has  not  been  accurately  determined. 

, influence  of  gelsemium  upon  the  organ  of  vision  is  very 

decided.  Ringer  and  Murrell  affirm  that  decided  non-toxic  doses  of 
the  drug  cause  contraction  of  the  pupil.  However  this  may  be,  marked 
dilatation  of  the  pupil  is  a very  constant  symptom  in  the  poisonino-  It 
has  also  been  discovered  by  Ringer  and  Murrell,  and  confirmed  by  Mr 

Lmine  rth7  “ 1 833>’tbat  ^ ^cal  application  of  get 

modation  ThT  T ?™  mydriasis’  with  P^alysis  of  accom- 

odation.  This  indicates  very  strongly  that  the  dilatation  is  produced 

poisoning  by  the  drug  through  an  influence  exerted  upon  the  periph 

eral  nerve  ending  in  the  eye.  The  palsy  of  the  external  rectus andThe' 

elusion  "tha t 'n  ^ 18  pai^tic’  80  that  is  a P^bable  con- 

elusion  that  peripheral  oculo-motor  paralysis  is  the  cause  of  the  dih 

tation  of  the  pupil.  The  falling  of  the  jaw  and  the  loss  of  Le  powe" 

upon  V ^0“  ‘hat  aU  th6  m0tOT  D<ir''<JS  °f  ‘he  head  “*“» 

Was  °rigi"aIly  emP*°yed  as  an  arterial 
and  febrifuge  ,n  the  malancd  feven  of  the  South,  and  subse- 

tb«  '■  »).  "Tbi.  experiment  indieete. 

conclusion  scorn,  hnj,  1 bv  L ’““V  “»  bet  „i, 

distinctly  avows  the  centric  origin  of  the  paralysiT03’  ^ 10  ^ troatiso  on  therapeutics  ho 
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quently  in  other  sthenic  fevers.  It  appears  in  some  way  to  depress  the 
bodily  temperature,  but  certainly  possesses  no  controlling  influence  ovei 
the  arterial  system  at  all  comparable  to  that  of  veratrum  vinde  and 
aconite.  Dr.  Bartholow  commends  it  highly,  as  in  pneumonia  an  p 
ritis  • its  influence  for  good  in  these  disorders  would  seem,  however,  o 
be  chiefly  associated  with  its  power  of  lessening  the  rapidity  of  respi- 
Xn  and  increasing  the  tendency  to  perspiration.  It  does  no  tappea 
probable  that  any  advantage  to  be  derived  from  it  wdl  counte. balance 
the  dangers  attending  its  employment  in  the  large  doses whith 
asthma,  spasmodic  laryngitis,  whooping-cough,  and  ; ! 

it  is  also  recommended  by  Professor  Bartholow.  its  employment  seems 
more  plausible,  as  in  these  cases  there  is  a distinct  spasmodic  element. 
Z testtoony  to  its  value  is  most  marked  in  cases  of  trigeminal,  ovarian, 
and  other  neuralgias.  How  it  does  good  in  these  disorders 

doses  as  a calmative.  1 use  0f  crelsemium 

Mre  T g“d[  oculiet'Ts  a substitute  for  atropine,  claim- 

L^Ut  be  emp^ 

greaTadvantag^of  ftVinfluence  going  °f^in  p^me^freely^^he^ate^ 
of  at  least  eight  grains  fe— ] ^-"^Xtards.^ 

5^:1 ^ - - *-  °f 

six  cases  of  fatal  poisoning;  a teaspoonfu  * Professor 

the  smaUest  amount  that  that  in 

"feat;,::  L ^ — ,-4 more 

than  one-sixth  of  a gram  of  the  a should  be  conducted  on 

The  treatment  of  gelsemium-p  o doe8  ^ indieat6  tbat  m0r- 

general  principles.  gantagoniats,  but  Dr.  Goo.  S. 

phine  and  gelsemium  l ar  e 1 1 ^ and  details  a case  m 

Courtnght  asserts  that  7 J tion  of  from  one  to  two  tea- 

which  recovery  occurred  aftei  * grains  0f  morphine  having 

spoonfuls  of  the  tincture  one  and  o f S m0uth  Q Cincinnati 

been  given  hypodermically  and  one  grain 

Lancet  and  Observer,  1870,  p.  963>  extract  (Extractum  Gelsemii 

Abministbation.— The  dose  rfth.  Jh.rf ^ effects 

Fluidum,  TJ.S.)  is  five  minims  every  two  hours 


DEPRESSO-MO  TORS. 


315 


are  produced;  of  the  tincture  ( Tinctura  Gelsemii — 1 to  6.6,  U.S.),  ten  to 
twenty  minims. 

TABACUM— TOBACCO.  U.S. 

Tobacco  in  its  various  forms  is  so  familiar  an  article  of  every-day  life 
that  I shall  not  enter  upon  any  description  of  it.  Its  sole  active  prin- 
ciple  is  an  alkaloid,  Nicotine , it  having  been  proved  that  the  alleged  alka- 
loid Nicotianin  has  no  existence.  Nicotine , when  pure,  is  a colorless, 
transparent,  volatile  liquid,  of  a strong  tobacco-like  odor  and  a persistent 
burning  taste.  It  is  freely  soluble  in  water,  which  it  absorbs  readily 
and  largely  from  the  air.  Its  salts  are  crystallizable  with  difficulty. 

Physiological  Action. — Upon  those  persons  who  are  not  habitu- 
ated to  its  use,  tobacco  acts  as  a very  powerful  depressant,  producing 
horrible  nausea  and  vomiting,  with  giddiness  and  a feeling  of  intense 
wretchedness  and  weakness.  If  the  amount  taken  has  been  large,  to 
these  symptoms  are  added  burning  pain  in  the  stomach,  purging^  free 
urination,  extreme  giddiness  passing  into  delirium,  a rapid,  running, 
and  finally  imperceptible  pulse,  cramps  in  the  limbs,  absolute  loss  of' 
muscular  strength,  a cold,  clammy  skin,  and  finally  complete  collapse 
terminating  in  death.  ’ 

Nicotine  produces,  when  taken  in  minute  quantities,  symptoms  suffi- 
ciently similar  to  those  just  detailed.  Thus,  Schroff  (quoted  by  Stille 
and  by  Krocker)  found  that  in  doses  of  from  one-thirty-second  to  one- 
sixteenth  of  a grain  it  caused  an  intense  binning  in  the  fauces,  oesopha- 
gus, and  stomach,  which  diffused  itself  as  a sense  of  heat  all  through 
the  body,  and  was  followed  by  giddiness,  nausea,  and  some  vomitin- 
with  a rapid,  feeble  pulse,  diarrhoea,  intense  muscular  weakness  labori- 
ous respirations,  icy  extremities,  partial  loss  of  consciousness,  and  other 
indications  of  impending  collapse.  Kell  (Journ.  f.  Pharmacodynam.,  Bd. 

. [l  U took  ''“-seventh  of  a grain  of  the  alkaloid,  with  the  produc- 
tion of  burning  in  the  throat  and  stomach,  headache,  a feeling  of  heat 
m the  head,  increase  of  pulse-rate  sixteen  beats,  muscular  weakness, 
and  a sense  of  oppressed  respiration.  In  one  or  two  instances,  violent 
muscular  tremblings  have  come  on  shortly  after  the  ingestion  of  the 
poison,  and  ended  in  general  clonic  convulsions.  In  large  amounts 

“nu  7“  li8htain8Jik6  »•>“**■  T1'“.  •»  • case  of  su“ 

I t :*"  ara0U,nt  Was  taken  iTaylor's  Meiical  Jurisprudence, 

a deen  ,7  a T ,r°PI>,Jd  ins‘antly  t0  the  floor  Sensible,  gave 
a dt,ep  sigh,  and  was  dead  in  about  three  minutes 

theirs^  a7inUte  d/,°P  ^ ^ °f  niC°tiQe  i8  ^ministered  to  a fro- 
he  first  evidences  of  local  irritation  are  succeeded  in  a few  seconds  br 

tetanic  cramps,  in  which  the  front  legs  are  laid  forcibly Tong the side 

Cker  7b:ncl  ° ^ ^ °Ver  U,°  bMk-  T"is  1-o^ionl  said  by 
be  Te  to  the  ex  e r“  '1St‘,e  °f  ni°°tine-  °r  “"me-poisoning,  and  to 
the  flexors.  When  v “ b°'"g  m0re  POTrerft*y  contracted  than 

mmute  doses  are  administered,  according  to 
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Vulpian  this  general  tetanus  is  replaced  by  muscular  tremblings  and 

LeSr  convulsions.  After  a short  time  the  motor  exc.tement m 

either  case  is  succeeded  by  complete  muscular  relaxa -urn 

dose  has  been  toxic,  soon  passes  into  general  pa. alym,  and  h^y 

death  bv  failure  of  respiration,  the  heart  continuing 

brVlVm  has  ceased.  The  symptoms  which  the  poison  produces  « 

Smmali  are  exactly  parallel  with  those  which  ~ W W- 
trachian.  The  evidences  of  the  pain  produced  by  th ^ mtense  local  r 
tation  caused  by  the  poison  are  soon  succeeded  after  a sm Y 
muscular  tremblings  and  irregular  voluntary  movements  d g 

. i f.-iiio  through  weakness,  and  which  rapiu  } g j 

— : ~ it  is  without  in^cm^e  onne^d  fmcesttre 
USa^lyTc„tL”d  nowet(&octor)  dilate  slightly,  but  not  to  the  nor- 

narrowly  contiacted  t ^ ^ ^ m8  rapid  and  shallow,  be- 

mal  point.  T = peripheral  capillaries  are  relaxed  and  full 

systems  separately.  _g  on  the  cerebrum  nicotine  probably 

Nervous  and  Muscular  Sy  • 1 onvulsions*  are  certainly  of 

exerts  very  little  direct  influe  . acc0rdmg  to  the  experi- 

spinal  or  peripheral  origin,  since  they  oc^>  aCC°  « ted.  That 

meats  of  Krocker,  in  frogs  experime„ts  of  Vulpian 

they  are  not  peripheral  P • ^ wbo  found  that  cut- 

( Comptes-Rendus  de  la  Soc.  e i > ’betweea  the  hind  legs  of  the 
ting  off  all  the  artena  wmum  ^ development  of  the  convulsions 
frog  and  its  tiunk  d • ntia  This  has  been  confirmed 

when  the  animal  was  of  a limb  be  di- 

by  Krocker,  who  a so  ou  convulsions  are,  there- 
in the  convulsions  cease  m that  is  one  of  spinal 

fore,  spinal,  and  the  first  s age  o arises  Is  the  paralysis  of  the 

excitement.  The  question  leic  na  un  ^ |g  nQt  „et  sufficient  evi- 

second  stage  due  to  spinal  epressio  ^ ^ fer  tbo  cord  j8  involved 
dence  to  warrant  a positive  dec  8 believing  that  it  is  at 

io  the  paresis,  but  Krocker  - P obabty  eonect^  ^ arteries  of 

least  to  some  degree  affected,  si  bin„  the  nerves  did  not  pre- 

a limb  so  as  to  preclude  the  poiso  - tho  paralytic  stage. 

vent  the  limb  from  lying  : '"CSSLuJ  has  been  defi- 
The  action  of  the  poison  upo  1 1 . 
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nitely  settled  by  the  experiments  of  Vulpian,  of  Rosenthal  ( Centralbl . 
f.  Med.  Wissen.,  1863,  p.  738),  of  Ivrocker,  and  of  Hare,  all  of  whom  have 
found  that  the  functional  activity  of  the  motor  or  efferent  nerves  is 
more  or  less  completely  abolished  by  the  poison.  By  tying  the  artery 
low  down  in  one  leg  of  a frog,  so  as  to  protect  the  peripheral  endings, 
applying  the  galvanic  currents  some  distance  above  this  point,  and 
comparing  the  results  with  those  obtained  by  galvanizing  unprotected 
nerves,  Krocker  determined  that  the  peripheral  endings  were  paralyzed 
sooner  than  the  nerve-trunks,  although  the  trunks  themselves  were 
finally  affected.  The  peripheral  nerve-endings  appear  to  be  at  first 
excited,  as  Yulpian  and  Krocker  have  found  that  muscular  tremblings 
are  not  prevented  by  section  of  the  supplying  nerve,  and  that  they  even 
occur  in  the  curarized  frog.  These  fibrillary  contractions  also  occurred 
when  the  alkaloid  was  injected  into  a leg  whose  connections  with  the 
trunk  had  been  cut  off  by  a tight  general  ligature.  According  to  Yul- 
pian and  Rosenthal,  the  sensory  or  afferent  nerves  retain  their  activity 
to  the  last ; but  Lautenbach  believes  that  they  are  affected  ( Phila. 
Med.  Times , May,  1877).  Upon  the  voluntary  muscles  all  observers  are 
in  accord  m asserting  that  nicotine  exerts  no  influence. 

Circulation.— When  nicotine  is  added  to  freshly-drawn  blood,  the  latter 
assumes  a peculiar  dark  hue,  and  the  microscope  shows  that  the  red 
corpuscles  rapidly  disintegrate.  In  nicotine-poisoning  the  blood  is  how- 
ever,  not  perceptibly  affected.  The  amount  of  the  alkaloid  necessary  to 

W,  Tlj  8ma"’  “d  alth0Ugh  the  death  br “Ptyxia causes 

the  vital  fluid  to  be  everywhere  dork,  yet  most  observers  state  that 

under  the  microscope  the  corpuscles  are  normal.  According  to  Krocker 

the  dark  blood  assumes  an  arterial  hue  when  shaken  with  the  ah-  Thii 

is  confirmed  by  Dr.  H.  A.  Hare  (Fisk,  Fund  Prize.  Piss  Phil,  18811 

who  however,  found  that  the  spectrum  of  the  hmmoJoLta  ‘s  htered’ 

Ihe  tol  18  JleTTthat  the  red  C0rpuscles  are  somewhat  affected  by 
the  poison:  indeed,  Hare  affirms  that  after  very  large  doses  changes  in 

the  corpuscles  can  be  detected  by  the  microscope. 

not ^^IN  frUg  UP,°n  the  ^ iS  Very  eomPPcated,  and  has 

appears  * ^ ^ Cardiac  muscle  the  poison 

• 1 ‘ . ery  lttle  mfluence;  after  death  from  it  the  heart 

is  found  pulsating,  and  Dr.  W T Benham  pw  r 6 

Hep  vol  iv  1874^  frmnri +v  i.  1 {West  Riding  Lunatic  Asylum 

ouf  hlart T;  „ l , "°d  that  the  P™  alkaloid  painted  over  the  cut- 

cording  to  Trauho  (All  nr  % ° aPPbcation  of  the  drug.  Ac- 

whenfmffiutTauan^W-  f 1862)  and  to  Hare, 

a curarized  animal,  artifLiaTrls'™-  ^ lnje£ted  mto  the  jugular  vein  of 
and  arterial  pressure  sit  r>  ' • Pua  l0n  being  maintained,  tho  pulse 

about  twenty  seconds  rise  raridly°  the  . tY*  P°sition’  but  in 

maximum  of  about  two  and  l half  (i,  pressuro  attaining  a 

1 f times  its  normal  grade,  the  pulse 
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also  exceeding  its  original  rate.  This  period  of  increased  tension  lasts 
about  a minute,  after  which  the  arterial  pressure  commences  to  fa  1 as 
does  later  the  pulse-rate  also,  and  finally  both  sink  much  below  the  r 
normal  position.  After  many  minutes  the  pulse  generally  increases  its 
frequency,  often  to  beyond  its  original  position.  If  during  the  second 
stao-e  the  pneumogastrics  be  cut,  the  pulse  instantly  eeomes  very  i api  • 

It  would  seem  probable  that  the  first  lowering  of  the  pulse  is  due 
an  action  on  the  inhibitory  nerve,  as  is  believed  to  be  the  case  by  Eos  - 
thal;  but  it  appears  to  me  that  other  investigations  are  the 

this  can  be  considered  as  established.  Traube,  indeed,  states  that  if  the 
pneumogastrics  are  cut  during  the  second  stage  the  puke  becomes  at 
once  very  rapid;  but  he  also  affirms  that  previous  division  of  the  par 
Zl m does  not  prevent  the  slowing  of  the  pulse.  In  the  experiments 
of  Timenhold  (reported  by  Rosenthal)  upon  frogs,  the  primary  slow  0 
of  the ? heart  amounted  al  first  to  a diastolic  arrest,  which  was  not  pre- 
vented by  previous  division  of  the  par  vagum,  but  did  not  occur  when 
very  la  Je  doses  of  woorara  were  given.  Rosenthal  argues  from  this 
that  nicotine  stimulates  the  extreme  peripheral  inhibitory  apparatus  o 

currents  applied  to  tire  pneumogastrics  faded  to  « 

pulsations.  The  causes  of  the  rise  and  * * the 

have  not  been  deteimmed,  J 1 d . Traube  found 

at  present  undetermined  vaso-mo  01  ac  & in  these 

that  they  both  occurred  after  - section  of  the* igi,  and  ^ ^ a 

circumstances  minute  successive  °®es  t of  the  poison  was 

XA'X  rtfteatatoid  finally  paralyzes  the  vaso-motor 

hen  exhibited  in  a moderate  toxic  dose,  or 
directly  to  the  eye,  nicotine  contracts  the  pupils 

pupil.  If,  as  is  asserted  by  Ki oc  v , Hirschmann 

of  cut-out  eyes,  it  is  evident  that  t o M ^iou  „f  the  divided 

(HticherU  Arckiv,  1863)  has  found  that  gal an  Krocker. 

cervical  sympathetic  fails  to  cftuso  • ' j t0  large  doses  of  the 

'C-TafCd’  r :"Ls  l°nS  — the  sympathetic 
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is  unable  to  dilate  the  pupil.  This  fact  renders  it  probable  that  the 
alkaloid  paralyzes  the  peripheral  endings  of  the  sympathetic ; but  it  is 
barely  possible  that  it  induces  a spasm  of  the  fibres  supplied  by  the 
oculo-motor  so  powerful  that  the  sympathetic  is  unable  to  overcome  it. 
Be  this  as  it  may,  it  is  very  probable  that  the  sympathetic  paralysis, 
if  it  exists,  is  associated  with  oculo-motor  spasm ; but  at  present  we 
have  not  sufficient  evidence  to  warrant  any  definite  conclusion. 

Abdominal  Organs. — Nasse  found  in  his  experiments  ( Beitrdge  zur 
Phys.  der  Darmbcwegung,  Leipsic,  1866)  that  injections  of  nicotine  into 
the  jugular  vein  produced  a tetanic  contraction  of  all  the  intestines, 
which  was  not  affected  by  section  of  the  vagi  or  by  compression  of  the 
abdominal  aorta ; even  the  splanchnics  were  unable  to  exercise  their 
inhibitory  influence,  either  because  they  were  paralyzed  or  because  the 
spasm  was  too  intense  for  them. 

In  what  way  the  poison  is  eliminated  has  not,  that  I am  aware  of, 
been  determined,  but  it  very  probably  escapes  with  the  urine,  since, 
according  to  Claude  Bernard  ( Substances  Toxiques,  p.  410)  the  rapidity 
of  the  secretion  of  that  fluid  is  increased. 

Therapeutics.  Tobacco  has  been  employed  in  past  times  in  a large 
number  of  diseases,  but  has  almost  passed  out  of  sight  as  a therapeutic 
agent,  and  there  are  only  two  indications  which  it  is  capable  of  meeting-. 
These  are  as  follows : 


To  relax  spasm. — Imperfect  as  is  our  knowledge  of  the  physiological 
action  of  tobacco,  so  far  as  it  goes  it  indicates  very  clearly  the  great 
power  of  the  drug  in  quieting  violent  muscular  spasms.  The  frightful 
nausea  and  vomiting  which  it  is  so  apt  to  induce,  and  the  occasional 
excessive  violence  of  its  action,  have  led  to  its  being  superseded  by  less 
disagreeable  and  more  controllable  remedies.  It  is  still,  however,  em- 
p oyed  occasionally  in  tetanus , with  asserted  good  results.  In  spasmodic 
asthma,  if  the  patient  be  not  accustomed  to  smoking,  one  or  more  strono- 
cigars  will  very  often  at  once  end  the  attack,  or  perhaps  abort  one 

w nc  i is  threatening.  In  strychnine-poisoning , tobacco  has  been  used  in 
several  cases  successfully. 

To  alleviate  pain- Taken  internally,  tobacco  has  no  powers  of  re- 
at  an  C0mmensurate  With  the  daager  attending  its  use,  and 

I,  nrr  emp  oyed  for  that  purp°se- u is  with  ns 

thT  case  :„f  ’ ‘Vl  °/ten  3f With  gre3t  to  ointments  in 

toh  iv  P hemorr!mds;  and  in  pruritus  a strong  wash  of 

forgotten  that  T t 8"reSt  m°deS  °f  relief'  11  must  "ever  be 
an!  even  ftt,l  ! employment  has  led  to  the  most  serious 

employed  as  it  P01s0IllnS*  or  this  reason  tobacco  ought  never  to  bo 
employed,  as  it  formerly  was,  to  kill  vermin  on  the  person. 

modicinatitof  ‘ t Iarge  number  of  deaths  have  resulted  from  the 
odiemal  use  of  tobacco,  Ilusemann  stating  (Banibuch  der  Toxicologie, 

* For  a number  of  oases,  see  Stills  Therapeutic,  vol.  ii.  374. 
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vol  ii  p 483)  that  BO  less  than  ten  fatal  cases  have  been  caused  by 
vol.  u.  p.  *00 j , a clyster  containing  hall 

“an  ZlTof  “/“contains  sufficient  nicotine  to  prove 
la"  InTe  only  case°of  criminal  nicotine-poisoning  on  record  an 

unknown  amount  of  *6  f““thte7to  Syelinutes  (Ann.  d’Bygiine, 

tobacco-poisoning  consists  in  washing  out 

tobacco  produces  in  som  p enegg . the  most  characteristic  symp- 

insomnia,  ge  • ^ be;rt,8  often  accompanied 

rA^rlermissi™. 

without  the  abandonment 1 of ' the  hah.t  of  -okm^  ^ ^ ^ 
ADMINISTRATION.-The  do  infusion.  In  strychnine- 

rjedy  should  be  exhibited  at  short  intervals 
until  constitutional  symptoms  are  induced. 

CONIUM.  U.S. 

The  U.S.  "C°Cf^gstlbl ’“j 

”enTd  carefully  dried.  The  plant  is 

Europe,  but  nasalized  - *•  ®“!on  of  an  alkali,  and  resent- 

strong  heavy  odw  mcrease  T ^ u_  m,  ^uate,  and  very  much 
bling  somewhat  that  ot  mic  y roundish-ovate,  striated, 

incised.  The  fruhs  are  the  easily-separable  halves ; 

with  five  crenated  ribs  on  actiye  principle  is  Conine , a yellow- 

the  odor  is  tbat  of  the  leav  . of  f etrong  0dor  similar  to  that 

ish,  oily,  liquid  alkaloid,  hig  y _ ’ C1 .id  taste.  It  is  freely  soluble 
of  the  urine  of  mice,  and  gQ  in  water,  with  which  it  forms  a 

in  alcohol  and  in  ether  and  si  g^J  exp0Bed  to  the  air  it  under- 

hydrate,  and  it  coagula  es  > afterwards  resinous ; heat 

goes  decomposition,  becoming  fiiet  brown, 

accelerates  the  change.  chief  symptom  produced  in  man  by 

Physiological  Action.  — 


. , with  th0  presence  in  it  of  other  substances 
* The  activity  of  tobacco-smoko  is  connected  found  a large  proportion  of 

s. >°  - — - °[  * ltot  8 
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conine  when  taken  in  doses  just  large  enough  to  impress  decidedly  the 
system  is  great  muscular  weakness  or  languor,  with  some  disorder  of 
vision,  and  giddiness.  On  attempting  to  walk,  the  patient  suffers  from 
a feeling  as  though  his  feet  were  made  of  lead,  and  staggers  or  falls 
from  the  refusal  of  his  knees  to  support  him.  There  is  an  intense 
desire  to  lie  quiet  in  the  horizontal  position,  and,  as  the  eyelids  are 
especially  affected,  the  eyes  are  kept  shut.  In  some  subjects  these 
symptoms  are  preceded  or  accompanied  by  burning  in  the  mouth  or 
fauces,  nausea,  and  even  vomiting,  besides  heat  of  head,  often  with  a 
sense  of  weight  or  pressure,  or  even  severe  frontal  pain.  The  dis- 
order of  vision  is  apparently  due  in  great  part  to  a sluggishness  and 
nnally  to  a paralysis  of  accommodation.  The  experiments  of  Poehl- 
mann  (quoted  by  Husemann,  Die  Pflanzenstoffe,  p.  269)  show  that  very 
grave  symptoms  may  be  induced  and  yet  the  pupil  remain  natural ; but 
sooner  or  later,  as  the  drug  gains  power  over  the  system,  it  probably 
always  dilates.  The  pulse  is  first  diminished,  afterwards  increased,  in 
frequency  In  decided  poisoning  by  conium  the  symptoms  are  prob- 
ably simply  those  already  mentioned,  intensified.  I have  met  with 
accounts  of  but  four  fatal  cases  of  such  character.  In  one,  that  of  the 
mistress  of  Dr.  Hermann  Jahn,  killed  in  a few  minutes  by  from  ten  to 

_ dr0fS  f t1he  alkaIoid  (quoted  by  Husemann,  Die  Pflanzenstoffe, 
p.  -69),  violent  palpitation  of  the  heart  is  said  to  have  been  a prominent 
symptom.  The  chief  symptom  in  the  second  case  (Edinb.  Med.  and 
Surg.  Journ.,  1845)  was  universal  paralysis,  with  total  failure  of  volun- 
tary movement  and  of  the  voice  before  consciousness  was  lost  Con 
vulsive  movements  were  present  very  late  in  the  case.  Sensation 
appeared  not  to  be  lost  until  death  was  at  hand. 

fr,.i,’n‘C]  tb'ri  cfe  'y  in  the  Per«“  of  a medical  electrician,  suffering 

of “ TB“>  wh0  ‘»»k.  ^ginning  four  hours  after  the 

last  of  a previous  senes  of  divided  doses  of  a fluid  extract  amounting 
o one  hundred  and  eighty  drops,  at  4.10,  4.40,  and  5.15  r.ji.  fifty  minims 
(one  hundred  and  fifty  in  all)  of  “Squibb's  fluid  extract.”  The  first 
dose  produced  dizziness  and  muscular  relaxation;  the  second  ™a, 
muscular  weakness,  inability  to  stand,  and  thickening  of  speech  withou 

:rt  som:  “ 

ness  nartinl  nfna'  r 1 • eie  nausea>  intense  muscular  weak- 

gr60t  di®CttlV  of  “Pooch;  the  pulse 

Shortly  after  th-  u t»’  ‘°  h°‘d  om  of  ‘he  latter. 

tartan, June  1875  ) 4 !imS  raised  UP.  he  dropped  dead.  (The  Satii- 

of  asphyxia  Jreeeded  bv  co  “ 'Vh,i0h  a cMd  years  old  died 

drachm  of  chloroform  7 &nd  paralT818  as  th©  result  of  taking  a 
conium,  is  — 

21 
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In  mammals  conium  produces  symptoms  parallel  with  those  observed 
in  man  and  it  probably  acts  similarly  upon  all  vertebrates.  In  frogs 
convulsions^  are 'rarely  if  ever  present  in  birds  = 
so-  in  mammals  they  are  more  frequent, -thus, 

twelve  out  of  twenty-three  experiments ; *ey  are^y^y 

tonic  spasms  do  occur  m the  hind  let,  . extremities 

fected  before  the  arms  in  man,  so  in  quadrupeds  t 

- - 

indicate  that  the  alkaloid  escapes  w elimination  Zaleski  and 

to* 

- xr  jess  - - - 

symptom  produced  con. 

influence  upon  the  ^lUker  (Tirc/ww's  Archiv,  Bd.  x.  p. 

tractility  up  to  deat  . ’ oonine-poisoning  is  caused 

228)  announced  that  the  failure  of  ^Ze  effeZ  or  Z tor  Les.  He 
hy  a direct  action  of  the  al  a 01  up  qruo-  the  applica- 

first  experimentally  found  that  in  yogs  ^induce  contractions  in 

tion  of  the  galvanic  ou^ent  to  a y ^ ^ sucb  a way  as  to  cut 

the  tributary  muscles.  He  then  itie8  and  found  that  after 

off  the  supply  of  blood  to  EthEhe  foreTegrid  even  after  galvanic 
voluntary  motion  had  ceased  m influence  upon  the  mus- 

stimulation  of  the  anterior  nerves  ; ritation  0f  the  same  anterior 

cles  directly  supplied  by  t lose  net  ’ d , showing  that  the 

nerves  produced  reflex  contract  y the  = retained  functional 

anterior  afferent  nerves .and  the  ^“  efferent  nerves  reached  by  the 

— irXXf-  exp—  a number  of  times,  he  drew 

«j£££S. 

uber  die  Verhandl.  der  k.  sachs.  J{U  Wochenschr.,  1868,  quoted  by 
p.  23,  1859),  by  Guttmmin  ^hn^Klvu  IK  ^ ^ette 

Husemann),  and  by  MM.  ^ Yvette  t.  xvi.  p.  88).  The  latter 

Med , 1870,  quoted  in  Archives  ^ in  a frog  all  the  tissues  at 

observers  extended  the  series  y d found  that  when  a 

the  upper  part  of  the  thi  ^ -nine,  after  thepara^ 

batrachian  so -—T 


icnian  SU  * “ „„nninedocs 

M.  Tiryakan  ( Compt.-Rcnd .,  Pa^^lSSO,  voLvii.)  ba*  shown 


DEPRESSO-MO  TORS. 


323 

was  complete  in  all  portions  of  the  body  to  which  the  poison  had 
access,— after  stimulations  of  the  poisoned  nerves  were  powerless  to 
exmte  contraction  in  the  tributary  muscles,— the  leg  which  had  been 
protected  from  the  action  of  the  conine  upon  it  responded  not  only  to 
irritations  applied  to  its  nerve,  but  also  to  stimuli  placed  upon  distant 
portions  of  the  body.  These  same  observers  also  noted  that  when 
conine  and  strychnine  were  given  simultaneously  to  a frog  from  one 
°t  Wh°se  8eiatic  nerves  the  circulation  (i.e.,  direct  access  of  the  poison  ) 
was  cut  oft  in  either  of  the  manners  spoken  of,  they  produced  by  their 
conjoint  action  a commingling  of  paralysis  in  all  other  parts  of  the 
body  with  violent  tetanic  spasms  in  the  protected  leg,— a commingling 
xplamable  only  on  the  supposition  that  the  conine  paralyzed  all  the 
motor  nerves  to  which  it  had  access  through  the  circulation.  Since  B 
P.  Lautenbach  (Phila.  Med.  Times,  vol.  v.),  Yerigo  A W Hofmann’ 
Professor  Prerost,  H.  Schulta  (a***,  £hrb„  i7  exev  M)' 

nts  it  must  be  considered  as  an  established  fact  that  the  chief 

dose  of  conine  into  the  i“itoti„t°S  th!  £%?****  * “W 

not  protected  front  the  poison  fiS  £ “use tfW  ^ ™ 

time  when  irritation  nf  fu  + , movements  at  a 

jz: 

considered ■*'”  T'™'  Ca““M  **  b° 

has  a feeble  depressant  action  Dr  TeriffoTsc/'  'Y  ^ P°ison 
asserts  that  it  is  a powerful  sninnl  d S (Schmdt  s Jahrb.,  cxlix.  16) 
Martin-Damourette  (Arch  Gen  6e  se  P1?8Sant’  and  MM-  Pelvette  and 
» excitant.  Dr.  Laut^S  ^ # “ 

carefully  investigating  the  subiect  T +'  u ^ Ph,la’  1875)»  iu 
stances,  evidences  of  excitement  of  the  cord  - CirCUm~ 

ducmg  loss  of  reflex  activity  +1  ’ be  C K succeed  in  pro- 

r^esl'^  a11  but  two  o^Sty-i ZTe^lrilnfs 


show  ‘hat  this  ^lFoV“tonZ#7smdu1  °to  PariS  ThdSC’  W8>  ende^  to 

aprwn  exceedingly  improbable,  and  Profiler T,' /°*  l°  the  a,kaloid;  but  ‘his  is 

g 6 8ame  Pr°Parati0a  as  d>d  Tiryakan,  has  foZT^f^  ^ 1880’  40>> 

i iat  the  motor  nerves  are  affected. 
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portant  and  dominated  by  the  more  °Ind 

f- - - — 

anomaly  said  to  be  common  in  the  leg  of  the  eat 

According  to  the  experiments  of  L“"ii Tin  a number  of 
convulsions  of  hemlock-por.onmg  are  tbo8e  muse,es 

cases,  after  division  of  the  co  y soinal  marrow  above 

supplied  by  nerves  arising  from  that  portion  of  the  spinal 

the  section.  , mental  faculties  so  late  in 

The  retention  of  consciousness  and  of  the  men  uttle 

the  course  of  poisoning  by  comne  proves  that  the  drug 
influence  upon  the  cerebral  ftewuspherex  but  both  Von 

Pupil — The  pupil  is  geneia  y Verigo  assert  that 

Praag  (Joum.  fur  Pkamandyn  Heft  up-  3^)  a ^ of 

the  phenomenon  re  not  consmnt^at > rf  ^ pupU  „ due  t0 

conium-pmsoning  rndiea  th  of.  ^ drag  upon  nerve-trunka 

oculo-motor  paralysis.  1 , i „ conclusion  corroborated 

indicates  that  this  paralysis  » W \ Nervenwirk.  der  Heilmittel , 

ttZggZZZ  ^ — n,  and  afterwards  dil, 

totiZt"Te rigo,  Von  Praa^aml  othmto«™ 

dose3  „f  ;eejd°eWdly  increases  the  temperature  both 

when  ^therapeutic  and  when  in  trade i doses.  made  up0n 

Circulation.-^  sufficient  inves  gation  ^Jh&ch  states  that  the 
the  action  of  conine  upon  thecirc  ^ ^ injection  0f  conine,  and 
arterial  pressure  fads  imme^  and  that  the  pulse  is  at  fiwt 

afterwards  rises  far  a ove  The  8econdary  rise  of  pressure 

accelerated,  but  afterwards  retaide  . ^acceleration  is  ex- 

was  probably  due  to  asphyxy  T I > yJnfirmed  by  M.  Prevos  , 

plained  by  the  observation  of  £ the  motor  nerves.  M. 

Prevost6 CTh^t'tort  itself  is  scarcely  affected  at  ai.  by  the 


IVUBU  AAIAV^.^  

poison.  . concentrated  condition,  conine  probably 

When  locally  applied  m a tissues.  Certainly  Chnstison 

is  fatal  to  all  the  to  be  so  in  regard  to 

(Edinburgh  Phllosoph.  ,r"nS''  „ot  influenced  by  conine  taken 

of  - — °f  ■ *■—" 


DEPRESSO-MO  TORS. 


325 

paralysis  of  the  motor  nerves.  The  cerebrum  is  not  affected,  hence 
consciousness  is  preserved  to  the  last.  The  pupil  is  dilated  by  a periph- 
eral paralysis  of  the  oculo-motor  nerve.  The  sensory  nerves  and  the 
spinal  cord  are  probably  feebly  depressed.  It  is  probable  that  the 
alkaloid  does  not  directly  act  upon  the  circulatory  apparatus  except  to 
paralyze  the  pneumogastrics. 

Therapeutics. — The  paralytic  action  of  conium  naturally  suggests 
its  use  in  spasmodic  affections ; and  accordingly  it  has  been  tried  in 
chorea,  in  paralysis  agitans,  in  whooping-cough , and  in  other  diseases  of 
similar  nature.  Although  it  seems  not  to  have  met  with  continued 
ta\  or,  and  is  but  little  used,  it  may  be  employed  when  life  is  threatened 
by  the  mere  convulsive  actions,  as  it  will  suspend  these  for  the  time 
eing.  If  Dr.  Harley’s  views  as  to  its  physiological  action  be  correct 
it  ought  to  be  especially  useful  in  all  motor  disturbance  connected  with 
irritation  at  the  base  of  the  brain.  Clinical  proof  is,  however,  nearly 
as  scarce  as  physiological  in  this  matter. 

In  maniacal  and  hysterical  excitement,  the  drug  in  full  doses  is  said 
to  produce  a condition  of  calm  and  relaxation  which  is  highly  favor- 
able j and  in  the  treatment  of  the  insane,  conium  is  very  much  used  by 
some  alienists  (Amer.  Journ.  of  Insanity , April,  1873) 

haV?°  ?een  empIoyed  t0  re*'eve  pain.  As  a deobstruent 
and  alterative  it  has  been  very  largely  used,  both  locally  and  internally 

ind Xw  S-'at7'  Wift  aSSert<id  oocasio"al  access,  in  cancerous 
tn  T”’  m t™ !,tandUlar  in  swollen  joints,  and 

li  Z It*:  T°nS • Dr'  H'  KenMdy  (DMin  Med. 

e8PeelaU7  commends  it  in  chronic  rheumatism,  and  as  an 
d to  cod-liver  oil,  etc,  in  chronic  phthisis.  It  has  also  been  employed 
to  anest  the  secretion  of  milk  and  to  relieve  djsuria.  The  various  uses 
conium  as  an  alterative  certainly  have  no  definite  physiological  basis 
but  they  appear  to  be  justified  to  some  extent  by  clinical  experience 

of  u°::tifyeo?7r  “ ***£*  » 

, ai  nceitamty  oi  its  preparations.  The  dose  of 

abstract  ( Abstractum  Conii,  TJ.S.l  is  one  1 the 

is  certainly  the  best  The  Rn  rue  ^ preparations  the  last 

by  - 

varying  amount  of  the  activ prePa™tl0nf  pas  its  origin-first,  in  the 
great  volatility  of  this  urine' °i  l311nClp  ° ,ln  t*16  secondly,  in  the 

alkaloid  to  undergo  8 " ntenT  ^ **  the  pronene^  °f  the 

the  most  favorable  c ^en  when  kept  under 
exposed  to  light  and  air  Thfi68!!^  • i°  a “,1UCh  greater  extent  when 

be  the  best  form  in  which  to  , f °K  ’ °U  the  whole>  would  probably 
vh.ch  to  use  the  remedy;  but  it  is  not  officinal: 


g9g  general  remedies. 

it  has  been  used  abroad  to  a considerable  extent.  Its  unstable 
nature  however,  is  an  obstacle  to  its  use,  and  has  caused  M.  Mouirut 
» propose  its  hydro—,  which 

saU  — weZat'o  one’ twelfth  of  a grain,  which  may  be  dissolved 
in  Toxicology. — Sufficient  has  been  said  about  the  symptoms  caused 

XT ■ »r  gs 

by  aiding  to  maintain  the  respiiation. 
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FAMILY  I— CARDIAC  STIMULANTS. 

The  term  cardiac  stimulants  is  here  used  to  designate  a number  of 
medicines  which,  when  given  internally,  increase  the  power  and  force 
of  the  circulation,  and  are  used  by  the  physician  for  such  purposes. 
There  are  some  substances  which  are  heart-stimulants  in  reality,  but 
which  possess  other  properties  in  so  great  a degree  as  to  overshadow 
their  cardiac  relations,  and  are  not  used  by  the  physician  to  affect  the 
circulation.  Such  medicines  are  considered  in  connection  with  those 
powers  which  give  them  their  clinical  value,  and  are  consequently  not 
included  in  the  present  class.  Some  of  the  members  of  this  class 
are  slow  m their  operation,  some  more  rapid.  Some  produce  increase 
in  the  pulse-rate,  some  lower  it.  It  is  evident,  then,  that  no  general 
indications  can  be  laid  down  for  their  use,  but  that  medicines  so  diverse 
must  be  studied  individually. 


-AlVllVIUiNlA. 

Ammonia  is  a colorless,  irrespirable,  highly  irritant  gas,  of  a strong 
alkaline  reaction,  extremely  soluble  in  water.  It  is  obtained  upon  a 
large  scale  as  a waste  product  in  the  manufacture  of  coal-gas,  and  is 
officinal  in  the  Materia  Mediea  list  of  the  U.S.  Pharmacopoeia  in  the 
orms  of  the  stronger  water  of  ammonia  and  the  muriate,  carbonate 
nitrate,  and  sulphate  of  ammonium. 

PHTSioLoaiCiL  Action.  Locally  applied,  ammonia  is  a very  pow- 

Mamm  f JT”  il>haled’  “ CaUSeS  inten8e  irri““  *nd  Anally 

°f.the  mucous  membrane  of  the  air-passages,  and  its 
elution,  if  kept  in  contact  with  the  skin,  reddens,  blisters,  and  at  last 
produces  even  sloughing  of  the  parts.  When  ammonia  is  ejected  into 

tus™:Vthmm  VhC°a8ideraWeqUantitie8'  “ violent  com 

the  , , m“  a ! Ataturbance  of  the  respiration,  followed  if 

T “ has  been  lar«e  enough,  by  death  in  a very  short  time  Vp 
orRSR .f,rchlVTfur  ExPeriment.  Path,  und  Pharm.,  Bd.  ii.  p 368  • Y Feltz 

1 ^ V?  326;  Punk* 
by  the  tetarnm  in  ^ •)  T e respiration,  if  not  interfered  with 

Chirura  Bd vi  n 7 Tolerated'  Billroth  (ArcMv  fur  Klin. 

in  aZllf  Aled  w^ir  fa»8  — 8* 
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Respiration.— When  a small  quantity  of  ammonia  is  injected  into 
the  blood  of  an  animal,  the  breathing  is  greatly  accelerated;  a ei 
larger  doses  a period  of  arrest  of  respiration  occurs  m expiration 
(Funke),  at  once  or  in  the  course  of  a few  seconds,  and  precedes  the 
hurried  breathing.  In  regard  to  the  effect  of  section  of  the  pneumo- 
o-astrics  upon  the  respiratory  action  of  ammonia  there  is  some  dis- 
Lreement  - thus,  in  Funke’s  observations  the  primary  arrest  of  respi- 
rationales  always  present,  while  in  the  experiments  of  Lange  > was 
always  absent.  Both  observers  note,  however,  that  section  of  the 
pneumogastrics  does  not  interfere  with  the  increased  rapidity  of  the 
breathing  and  Fnnke  especially  remarks  that  the  change  ft om 

“fi  breathing  of  divided  vagi  to  the  extremely  rjdrespma- 

tion  of  ammonia-poisoning  is  colossal.  Our  knowledge  1 J 

oW  of  respiration  is  hardly  sufficient  to  warrant  a positive  d duo. 
tion7  but  the  facts  noted  indicate  very  strongly  that  ammonia  is  an 
“tie  direct  stimulant  to  the  respiratory  centres  in  the  medulla 

M°Zltion. —The  main  practice!  interest  in 

I"o?K 

occurred  m curanzed  anima  . . f th  vaso-motor  centre, 

of  pressure  is  not  due  to  any  f t after  the 

because  it  took  place  equal  y a ei ■ c msi  centre’  The  increased 

separation  of  the  arterioles  from  the  ^otorj lentr. 

arterial  tension  which  follows  the  exhibition if  — the 

fore  be  due  to  an  action  either  upon  the  ^“t  itselt,^^^  ^ ^ 

peripheral  vaso-motor  nerve-  ™ , or  “1 perimentB  the  increase  of  the 
coats  of  the  arteries.  A g nressure  after  section  of  the 

pulse-rate  did  not  accompany  stimuiant  action  upon 

spinal  cord,  it  would  seem  course  paralyzed  by  spinal 

the  accelerators  of  the  heart,  w ic  immediately  follows  the 

seetion.  The  fall  of  arterial  pressure  which  t0  a direct 

injection  of  ammonia  into  t e jugu  ai  Previous  section  of 

action  of  the  concentrated  poison  on  the^  ^ ^ 

the  vagi  does  not  prevent  it, ^ an  ^ heart,e  aotion.  That  it  is 

placed  by  permanent  diastolic  a - i9  ehoWn  by  the  fact 

not  produced  by  spasm  of  the  pul  no  ^ m of  Mood.  When 
that  when  death  occurs  the  left  he  effect  upon 

administered  in  ^ie  »mnmm t S tm^at  the  blood  of  a dog 
the  hannic  corpuscles,  foi  Feltz  anti  l 
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killed  by  the  poison  not  only  did  not  contaiu  anything  like  the  normal 
amount  of  oxygen,  but  even  when  shaken  up  with  the  gas  refused  to 
absorb  it ; further,  under  the  microscope  the  red  disks  were  found  to 
resist  the  action  of  acetic  acid  to  a markedly  abnormal  degree. 

Motor  System. — The  convulsions  already  spoken  of  as  being  pro- 
duced by  ammonia  are  not  cerebral,  since  Lange  found  that  they  occur 
equally  after  division  of  the  cord;  nor  are  they  peripheral,  since  in 
Funke’s  experiments  tying  of  the  artery  of  a limb  failed  to  arrest 
them  in  that  part,  while  section  of  the  nerve  was  followed  by  imme- 
diate quiet : they  must  be  spinal.  Ammonia,  in  toxic  doses,  acts,  there- 
fore, as  a stimulant  to  the  motor  function  of  the  spinal  cord,  heightening, 
as  has  been  proved  experimentally  by  Funke,  its  reflex  activity. 

Elimination.  The  volatility  of  ammonia  and  the  extreme  fugacious- 
ness of  its  action  would  seem  to  indicate  its  elimination  by  the  lungs  • 
but  Feltz  and  Fitter  (loc.  cit.,  p.  323)  failed  to  find  it  in  the  breath  of 
a poisoned  animal,  and  the  researches  of  H.  Bence  Jones  apparently 
demonstrate  that  at  least  a portion  of  it  is  oxidized  in  the  system 
{Philosophical  Transactions,  London,  1851).  The  last  observer  found 
o is  surprise,  that  even  large  doses,  far  from  increasing  the  alkalinity 
^ th®  imne’  seem  at  times  to  heighten  its  acidity.  It  occurred  to  him 
that  the  ammonia  might  be  oxidized  : and  he  accordingly  found  that 
he  natural  product  of  its  oxidation,  nitric  acid,  appears  in  the  urine 
, °r.  he  exhlbltlon  either  of  ammonia  itself  or  of  its  tartrate,  car- 

is  in  !;°r  m"'iate-  • * iS  Pr°bable  that  portion  of  the  ammonia 

is,  in  conjunction  with  carbonic  acid,  converted  into  urea.* 

of  irritTttMT°S'~?teITUy’ ammonia  is  mu<*  used  as  a constituent 

is  ver^taabta'T  ’ t'°“  aeC°Unt  °f  “S  effloieDcr  and  cheaP™ss, 

' - voluaWe-  % inverting  a watch-glass  full  of  the  stronger  water 

of  ammonta  upon  the  skin,  a blister  may  be  raised  in  a 

of  Us  ilTfiable'oT  ^ “ “pt  *>  be  “A  the  use 

It  is  justifiable  only  under  rare  circumstances 

me  taXacC6  Thf  f°r  ““  ^ °f  ammonia  ** ailm  <* 

more  efficaciouTis  tb  a SUdden  and  Purely  fanotio“al  is,  the 

l^po,sonmg  b,j  venomous  serpents,  ammonia  has  been  largely  used, 


interest,  and  it,  di.eaLtm  vonl'd  mlhe  S™**?”  " °f  "*ch  I"'"1-''  pbjiMogtml 

references,  which  will  give  the  reader  n « m Tr  SPll°e’  that  1 dismiss  U with  tho  following 
«•  Pharm.,  ii„  viii.,  *,**  Ht°raturo  : **/•  Pal 

Biol.,  xiv.  ’ ‘ T Ph'J»'°log.  Chem.,  ii.  29,  iv.  36 ; Zeittchr.  f. 
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but  certainly  is  in  no  sense  antidotal,  sinee,  according  to  the  experiments 
of  Dr  Fayrer  (Indian  Annals  of  Medical  Science,  1872),  mixing  it  with 
the  poison  before  injecting  the  latter  into  an  animal  does  not  in  any 
way  delay  the  fatal  result.  As  an  adjuvant  to  other  more  powerful 
stimulants,  and  especially  to  alcohol,  ammonia  may  be  useful  m these 
cases.  Dr.  Gr.  B.  Halford,  of  Melbourne,  Australia,  has  asserted  (Mel- 
bourne Argus,  1872)  that  when  injected  into  the  veins  its  effects  in 
poisoning  from  snake-bite  are  very  extraordinary,  and  several  cases  of 
recovery  after  its  use  in  this  manner  have  been  reported.  It  is  far 
from  certain,  however,  that  these  cases  would  have  died  had  no  medi- 
cation been  practised ; and  Dr.  Fayrer  states  that  in  an  extended  series 
of  experiments  upon  animals  he  has  not  found  injection  of  ammonia  to 
be  of 'any  use.  Ammonia  is  not  a specific  in  snake-poisoning ; but,  as 

the  iniection  can  do  no  harm,  it  may  be  practised. 

In'  failure  of  the  heart  during  anaesthesia, * and  in  poisoning  other 
than  from  snake-bite,  hypodermic  injections  of  have  seemrf 

in  a number  of  reported  cases  to  be  of  very  great  sea  vice.  The  same 
may  be  said  of  sudden  collapse  in  disease,  as  sometimes  is  seen  in  t 
exanthemata  in  cholera,  and  not  rarely  in  pernicious  malarial  fever, % or 
after  surgical  operations  or  injuries.  From  fifteen  to  twenty-five  minim 
of  the  aqua  ammonia  fortior,  diluted  with  four  times  its  bulk  of  wate 
should  be  thrown  directly  into  a vein  of  the  arm,  and  repeated  in  fifteen 

minpTOfeMorSrTnd  other  authorities  claim  for  ammonia  an  antidotal 
influence  Tn  alcoholic  intoxication;  but  that  it  can  relieve  absolute 
A 1 ■„  T think  very  doubtful.  Ammonia  appears  to  have  a 

drunkenness  , ^ mucous  membrane  of  the  lungs,  and  may  be 

™ToxroolOGT  " — , ammonia  acts  as  a 

l°:9,yco^nd  finally  death ^^1^  ™Z„:Ta^ 
ing  suffocation,  resulting  m death  fiom  P 7 bronchial  mucous 

atSthe  autopsy  intense  redness  and  congesteon  o ‘h"^ 
membrane  have  been , pr, csen^  ^ ^ ^ 

“oTLt  a -d  finally  coma,  may  be  developed.  In 


, _ , , . -xvii ) finds  that  ammonia  added  to  the  frog  s heart  do 

* Professor  Ringer  (Practrttoner,  xx  0 ^ M in  re-establishing  its  action 

pressed  with  chloroform  iodoform,  etc..  V Timel  and  Gaz.,  Nov.  1872;  Chicago  Med. 

t See  Indian  Med.  Gaz.,  June  1,  187  , ' md<  Aug.  1874;  Berlin.  K 7.n. 

Jon m.,  1872;  London  Med.  Record  U,  ™ , i5.  m . Nete  york  Med. 

Woahenechrift,  No.  24,  1874  ; Archive,  Gin.,  n.,  , 

ZueUer,  Mid.-OK,,  July  1,  1872. 
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the  rare  instances  in  which  death  has  taken  place  within  five  minutes 
from  the  ingestion  of  the  poison,  the  fatal  result  has  probably  been 
brought  about  by  oedema  of  the  larynx.  When  the  sufferer  survives 
the  first  few  hours,  recovery  may  occur ; but  death  sometimes  happens 
long  afterwards  from  the  organic  lesions  which  have  been  produced. 
The  treatment  of  poisoning  by  ammonia  consists  in  its  neutralization  as 
soon  as  possible  by  vinegar  or  other  dilute  acid,  and  the  meeting  of 
indications  as  they  arise.  If  the  oedema  of  the  glottis  be  threatening, 
tracheotomy  should  at  once  be  performed. 

Administration. — There  are  four  officinal  preparations  of  uncom- 
bined ammonia  itself, — namely,  Aqua  Ammonia  Fortior  ( Stronger 
Water  of  Ammonia ),  sp.  gr.  0.900,  Aqua  Ammonia  ( Water  of  Ammonia), 
sp.  gr.  0.959,  Spiritus  Ammonite  ( Spirit  of  Ammonia ),  and  Spiritus  Am- 
monite Aromaticus,  or  Aromatic  Spirit  of  Hartshorn,  as  it  is  usually 
called. 

To  i educe  the  strength  of  the  first  of  these  preparations  to  that  of 
the  second  requires  the  addition  of  one  and  a half  measures  of  water. 
The  spirit  is  of  varying  strength,  but  is  somewhat  weaker  than  the 
simple  water.  The  aromatic  spirit  contains  both  ammonia  and  its  car- 
bonate. For  hypodermic  use  the  waters  of  ammonia  are  to  be  preferred. 
The  spirits,  especially  the  aromatic,  are  best  suited  for  internal  use. 
The  dose  of  the  simple  spirit  is  from  twenty-five  drops  to  a teaspoonful 
properly  diluted. 

^The  Carbonate  of  Ammonium,  U.S.  (Ammonii  Carbonas,  NH40,C0 
— 2NHJ,  is  the  best  preparation  for  continuous  use  and  in  typhoid' 
pneumonia.  It  occurs  in  white,  translucent,  fibrous  masses,  which  on 
exposure  become  opaque  and  efflorescent,  parting  with  ammonia  and 
passing  from  a sesqui-  into  a bi-carbonate.  It  is  soluble  in  four  and  a 
alf  times  its  weight  of  water,  and  may  be  given  in  solution  in  doses 
ot  trom  five  to  ten  grains,  repeated  pro  re  nata. 

. Tlie  ^itrate  of  Ammonium  (Ammonii  Nitras,  NH  O 1STO 1STH  NO  I 

C V eiaal^fS’ n ^reparati0n  of  nitrous  the  Sulphate  (Ammonh 

H4’S0<)’  f°r  the  PreParation  of  Ammonio-ferric 

Alum.  The  Muriate  of  Ammonia  will  be  considered  under  Expectorants. 

ALCOHOL.  U.S. 

-r:;r;Ls;:“r  - » :™ 

cent  of  Sfnl  ^ harima,C°P°eia  ^cognizes  Alcohol,  containing  94  per 
a ‘ r u e a c°hol,  and  having  the  specific  gravity  of  0 820  and 

Ak0k°1'  e0ntaininS  « P«  enfoflZt 

ana  Having  the  specific  gravity  of  0.928. 

an/sHMm V,6ni80  SpIMTns  Frumenti,  or  Whisky, 

spiritus  V,„,  Gallic,  or  Brandy,  which  arc  obtained  respect 
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tively  by  the  distillation  of  fermented  grain  and  of  fermented  grapes, 
and  should  contain  from  48  to  56  per  cent,  of  absolute  alcohol,  and  in 
the  officinal  Yinum  Btobum,  or  Bed  Wine,  and  Vimub  Album,  or  White 
Wine.  For  medicinal  use,  brandy  should  be  at  least  four  and  whisky 

at  least  two  years  old.  . 

Alcohol  is  formed  out  of  sugar  by  fermentation;  but,  as  a dis- 
cussion of  the  natural  history  and  chemistry  of  this  process,  to  be  of 
value,  would  occupy  much  space,  the  reader  is  referred  for  it  to  works 
especially  devoted  to  chemistry  and  to  materia  medica.  # 

Physiological  Action.— The  phenomena  induced  by  the  ingestion 
of  alcohol  are,  unfortunately,  so  well  known  as  to  make  any  description 
of  them  here  unnecessary.  I have  not  met  with  a close  experimen  a 
study  of  the  order  in  which  the  nervous  centres  are  affected,  but  it  is 
scarcely  doubtful  that  alcohol  acts  upon  them  as  does  ether,  excep 
that  the  latter  substance,  being  much  more  volatile  than  aicohol, 
consequently  absorbed  and  eliminated  much  more  rapidly,  so  that  its 
influence  is  more  evanescent.  I know  by  experiment  that  the  vapor 
of  alcohol  is  capable  of  producing  the  stupor  known  as  anesthesia, 
and  further,  that  this  anesthesia  maybe  deepened  into  death,  accompa- 
nied by  all  the  phenomena  of  fatal  ether-narcosis.  The  experiments  of 
Mommsen  (Arch.  f.  Patholog.  Anat. , lxxxm.  243)  would  seem  to  s 
that  alcohol  acts  slightly  upon  the  peripheral  motor  as  he 

that  when  brought  into  contact  with  them  it  augmented  then  excta 

bdlH  is  a well-known  clinical  fact  that  alcohol  given  to  healthy  men 

tr  r/ ^owica  upon 

“ 7rcr  diastole.  The  tracings  furnished,  how„ 

plain  that  Zimmerberg  e e*P  affirms  that  by  moderate  amounts  of 

r 

During  the  latter  state  the  heart_beat  is  stated  to  be 

same.  The  action  of  alcohol  upon  the  ctrcmation  Pc„„. 

" y CpS  Z°  Times,  xi.  45).  ' He  found 
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that  in  moderate  doses  the  drug  caused  great  increase  iu  the  rate  and 
force  of  the  cardiac  beat  and  corresponding  rise  of  the  arterial  pressure, 
and  that  these  phenomena  were  not  affected  by  previous  division  of  the 
pneumogastrics,  of  the  accelerators,  or  of  the  spinal  cord.  These  re- 
sults, so  far  as  tbe  pulse-rate  is  concerned,  are  in  direct  contradiction  to 
those  of  Dogiel ; but  in  regard  to  the  arterial  pressure  they  are  partially 
in  accord.  On  the  other  hand,  closely  corresponding  with  the  results 
of  Dogiel  are  the  elaborate  studies  of  Professor  Martin  (. Maryland  Med. 
Journ.,  x.  292)  upon  the  dog’s  heart,  isolated  according  to  the  manner 
invented  by  himself.  Professor  Martin  found  that  blood  containing 
one-eighth  per  cent,  by  volume  of  absolute  alcohol  has  no  immediate 
action  upon  the  isolated  heart;  that  blood  containing  one-fourth  per 
cent,  diminishes  within  a minute  the  work  done  by  the  heart ; and  that 
blood  containing  one-half  per  cent,  always  diminishes  remarkably  the 
heart-work  and  sometimes  nearly  destroys  it,  so  that  not  enouo-h  blood 
is  pumped  out  of  the  left  ventricle  to  supply  the  coronary  artery.  The 
curious  observation  was  made  that  cutting  away  the  pericardium 
stopped  the  action  of  even  one-half  per  cent,  of  alcohol.  The  explana- 
tion  of  this  offered  by  Professor  Martin  is  that  the  alcohol  so  relaxes 
the  cardiac  muscle  that  there  is  not  room  in  the  pericardium  for  a full 
diastole,  the  relaxed  heart  being,  even  in  its  systole,  about  sufficiently 
large  to  fill  the  pericardium.  This  explanation  is  hardly  satisfactory. 

an  there  be  a local  inhibitory  cardiac  apparatus,  with  peripheral  fila- 
ments m the  pericardium  which  are  irritated  by  alcohol,  and  whose 
removai  prevents  the  action  of  the  alcohol  ? Whatever  the  explanation 
of  Professor  Martin’s  results  may  be,  it  is  clear  that  at  present  they  do 
not  warrant  positive  conclusions  as  to  the  action  of  alcohol  upon  the 
circulation  The  experimental  evidence  is  too  fragmentary  and  contra- 

doTZ  1 f ;PUt  again8t  the  UniV6rSal  beUef  of  cliQi<^ns,  that  small 
dose  of  alcohol  increase  the  force  of  the  circulation  by  directly  acting  upon 

f T, r Cas®°’ DOgiCl-  Berbers  aU  agree  thaf  large 

that  the  1 mS  a Te'T  greatly  arterial  pressure.  Castillo  found 

that  the  lowering  .s  produced  after  section  of  the  cord,  and  that  when 

“ 7 Pre"our‘“d  galvanic  irritation  of  the  sciatic  causes  a rise  of 

j*  “““  the  ™°-m°tor  centres  are  intact.  This  is  in 

ZtlvZos  , aQd  “ be  eous‘dered  established 

Lnfii  . n alC°M  dlr‘Ctly  depress  and  f^alyze  the  heart-muscle  ■ 
but  t st,  11  seems  probable  that  the  fall  of  the  pressure  is  alsoTn  mr't 

due  to  an  influence  exerted  upon  the  arterial  system.  ' 

wing  no  doubt  to  the  sensations  of  warmth  induced  hv 
action  on  the  stomach  and  by  the  increased  actin'  y of hc %Z 

heat  be“  l0°1I;ed  - a a* 

that  after  the^Z  ’ h°Wever-  Dum^ril  Demarquay  asserted 

tnre  Of  Lte  trr  n°“  °f  ^ d°SM  thera  is  a <'all  of' tempera- 
positive results  have  been  adiievT  ‘°  aad 

u.  as  almost  all  experimenters  are 
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in  accord,  it  does  not  seem  worth  while  to  occupy  space  with  a discus- 
sion of  the  history  of  the  subject.  References  are  given  to  the  principal 

original  memoirs.*  . , „ 

It  is  certainly  demonstrated  that  lethal  doses  of  alcohol  produce  m 

animals  a fall  of  temperature  which  often  amounts  to  5°  C.,  and  t a 
even  when  intoxication  or  alcoholic  narcosis  is  alone  induced  the  de- 
pression of  temperature  may  amount  to  3°  C.  The  proportionate  dose 
necessary  to  produce  distinct  nervous  symptoms  is  enormous  in  the 
lower  animals  as  compared  with  man;  yet,  after  the  ingestion  of 
amounts  of  alcohol  which  are  not  enough  to  cause  intoxication  m the 
animal,  the  fall  of  temperature  is  slight,— rarely  more  than  1 0.,  and 
according  to  Ruge  (loc.  cit,  p.  265)  usually  from  \ to  f • 

The  experiments  of  Richardson  show  that  m some  cases  very  minute 
doses  of  alcohol  increase  slightly  the  temperature  (*°  F.  in  mammals, 

1°  F in  birds)  As  regards  animal  heat,  alcohol  acts  upon  man  as  upon 
the  lower  animals.  After  doses  only  sufficient  to  increase  the  activity 
of  the  circulation,  probably  as  a result  of  this  increase,  there  is  some- 
times a very  trifling  exaltation  of  temperature  (Parkes  and  WoUowicz) 
Sir  larger  dosesSere  is  a shght  faU  of  temperature  and  when  fuU 
intoxication  is  induced  this  fall  may  amount  to  3 F.  (Kmgei  and 

“Sponlnimals  suffering  from  pymmic  fever  Bouvier  and  subsequent 
observers  have  found  that  alcohol  exerts  a decided  anbp^etm  actmn 
verv  large  doses  of  it  lowering  the  temperature  as  much  as  8*  C and 
altogether  preventing  the  occurrence  of  fever  if  narcosis  be  pro  u 
before  the  development  of  the  latter.  In  fever  in  man  alcohol  exerts 
a similar  influence,  but  in  order  to  make  its  antipyretic  action  decide idly 
•w  aoges  so  large  as  to  be  toxic  must  be  given  (Ringer  a 
Rickards)  It  has  been  noted  both  in  man  and  in  the  lower  animals 
/-r  ' that  when  the  individual  is  accustomed  to  the  free  habitua 

use°of  alcohol  the  temperature  is  scarcely  affected  even  by  large  doses. 

— ,t.  following 

370,  1869;  Obormcr,  IUd., p.  Wirhmg  i.r  AIM  a,,/ die  Kir- 

...  c.'n.eMlm/il.  di.  Med.  Wi, .......  1869.  P-  koge, 

ptr„„Pe™ l«r,  Boon  1869.  AMi  w.  U.  p.  153; 

Virchow’s  Archiv,  Bd.  xlix.  p.  265.  . ’ yol  viii.i  1874,  p.  232 ; Sitzimgsberxchte 

vol.  iii.,  I860,  vol.  v.,  1870  ; Journ.  Ana  . V > * Medxz.  Section,  July  21,  1S73. 

dcr  niederrheinischen  OescllschaftfUr  " ^ Jacobi,  Deutsche  Klinik;  1S57. 

Brown-SOqusrd,  Jedm.  d,  Ia  J,,  18,6,  p.  208.  Rktort- 

Tacheschichin,  Reichert  s Archiv,lS  . g . parke3  and  Wollowicz,  Trane.  Royal  Soc., 
Bon,  Med.  Times  and  Oaz.,  vol.  n.  p.  , • Mainzer  Inaugural  Dissertation,  Vir- 

1870.  Anstio,  Stimulants  and  Narcotics,  on  . Dec.  1871.  I.  S.  Lombard, 

choxo’s  Archiv,  Sept.  1871.  C.  g^ynski, /inaugural  Dissertation,  Dorpat,  1865.  S. 

?orh  Med.  Journ. ^ June,  ^ Central 61.  /.  M.  Widens.,  1871. 

££  -A  BO.  1,  , «f.  , B„i,  — l* 

Med.  Wissens.,  No.  38,  18  <4. 
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Dr.  Franz  Eiegel,  of  Germany  ( Deutsches  Archivf.  Klin.  Med.,  1873), 
made  a very  elaborate  investigation  upon  the  action  of  alcohol  upon 
the  temperature  in  man,  performing  as  many  as  eighty-six  experiments. 
The  conclusions  which  he  arrived  at  are  in  exact  accord  with  those 
reached  by  most  students  of  human  physiology  as  well  as  by  most  ex- 
perimenters upon  the  lower  animals.  As  his  conclusions  embody  the 
whole  subject  in  a single  paragraph,  and  may  be  received  as  absolutely 
demonstrative,  I give  them  in  extenso. 

“ 1-  Alcohol,  even  in  moderate  doses,  in  many  cases  causes  a lowering 
of  the  temperature  of  the  body.  The  amount  of  this  diminution  aver- 
ages,  as  a rule,  only  some  tenths  of  one  degree.  2.  Only  exceptionally 
is  there  noticed  an  elevation  of  the  temperature  consequent  upon  the 
administration  of  alcohol ; not  unfrequently,  at  least  after  minute  doses, 
there  is  no  noticeable  change.  3.  The  diminution  of  temperature  in 
convalescents  is,  as  a rule,  less  than  in  healthy  subjects,  or  it  may  be 
altogether  wanting.  4.  In  those  who  habitually  drink  alcoholic  stimu- 
lants, the  depressing  influence  of  alcohol  upon  the  temperature  is  almost 
always  wanting.  5.  The  frequent  repetition  of  the  doses  of  alcohol 
diminishes  their  lowering  effect  upon  the  temperature.  6.  The  amount 
of  diminution  of  temperature  is  directly  proportional  to  the  dose  of 
alcohol  given.  7.  The  depression  of  temperature  caused  by  alcohol  is 
for  the  most  part  of  but  short  duration,  and  the  temperature  soon  re- 
turns to  its  previous  grade.” 

The  effect  of  alcohol  upon  the  formation  of  animal  heat  was  first 
properly  studied  by  Dr.  Bevan  Lewis  ( Journal  of  Mental  Sci.,  xxvi.  20). 
He  found  that  after  the  exhibition  of  alcohol  in  the  rabbit  there  was 
sometimes  a primary  lessening  of  heat-production  of  very  short  dura- 
tion, w hich  was  followed  by  a marked  increase  in  the  heat-production, 
n some  cases  heat-dissipation  more  than  kept  pace  with  this  increase 
and  the  bodily  temperature  fell;  in  other  instances  the  bodily  tempera- 
ture  rose,  showing  that  heat-production  was  excited  more  than  heat-dis- 
sipation.  Calorimetrical  experiments  made  by  myself  and  Dr.  Reichert 
ave  arrived  at  similar  results,  but  before  it  can  be  shown  exactly  how 

be  th  a!  a^eCtS  th6rm~  fm’ther  ^lamentation  is  needed.  It  may 
be  that  the  increased  heat-generation  is  simply  the  result  of  the  ranid 
burmng  „p  of  the  alcohol  iteM  The  gr0at  bo(ffly 

hich  occurs  after  toxic  doses  of  the  drug  seems  to  me  to  be  clearly 

^thn' whioh  in  is  the  —“of -so. 

1U11M  hafhm  °f  alCf 01  TP  th°  elimination  of  carbonic  acid  by  the 

3rd”,  to ’the™ ® t,  ir°ral  °bse"OT8'  with  di®»'ent  result*. 
derZt  lrlTfr  °S  B“Cker  zur  HeilHnde  insbeso,,. 

VUSmff  md  *”***»*•  Zehre,  abstracted  by 
Uaude  Bernard  m Journal  de  Pkarmacie,  tom.  sv„  3d  series,  1849),  of 

“,i  i,,r~  = ^ <■>  ^ 
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1ST.  S.  Davis  (Transactions  of  the  American  Medical  Association , 1855), 
of  Hammond  ( Physiological  Memoirs , Philadelphia,  1863),  of  M.  Perrin 
( Archives  Generates,  6th  series,  tome  iv.),  of  Boeck  and  Bauer  (Zeitschr. 
f.  Biologie,  1874,  x.),  and  of  Bumpf  ( Pflugers  Archiv,  1884  xxxm.), 
there  is  a lessening  in  the  amount  of  carbonic  acid  gas  exhaled ; on 
the  other  hand,  Dr.  E.  Smith  {Brit.  Med.  Journ .,  1859)  found  that 
small  doses  of  alcohol  increased  the  elimination  of  the  gas,  although 
brandy,  whisky,  and  gin  always  lessened  the  production.  Hennque 
(Bull.  Acad.  Boy.  de  Beige,  v.  1883)  found  in  himself  that  the  consump- 
tion of  oxygen  was  increased  by  alcohol.  Wolfers  {Pflugers  Aichiv, 
1883  xxxii.)  noted  in  the  rabbit  an  increase  both  of  the  oxygen  inges- 
tion and  of  the  carbonic  acid  elimination.  The  most  recent  an.  i appar- 
ently most  careful  and  reliable  of  these  researches  upon  the  effect  ot 
alcohol  upon  the  consumption  of  oxygen  in  the  system  are  those  of 
Bodlander  {Zeitschrift  f.  Klin.  Med.,  1886,  xi.)  upon  rabbits  and  dogs 
and  of  Zuntz  (. Fortschritte  dev  Med.,  1887,  i.)  and  Geppert  {Archiv  /. 
Exver.  Bath,  und  Pharm.,  xxii.)  upon  man.  Bodlander  noted  ^ductm 
of  the  oxygen  consumption,  Zuntz  increase,  and  Geppert  ‘ no  impoita 

‘“.’of  the  most  important  facts  to  be  determined  about  atoohol  is 
its  influence  upon  the  excretion  of  nitrogenous  matenal.  Bocke 
commonly  believed  to  have  experimentally  determined  that  it  tasena 
the  excretion  of  urea.  I have  seen  only  an  abstract  of  the  mig 
paper  In  it  this  is  not  positively  asserted,  but  seems  to  be  mfeii  . 
Dr  Hammond  has  performed  a very  elaborate  series  of  experments 
upon  himself:  first,  when  just  sufficient  food  was  taken  to  mamtan  the 
weight  of  the  body ; secondly,  when  more  than  enough  for  tot  purpos 
was°  ingested ; thirdly,  when  not  enough  was  taken.  ^r  " 
circumstances,  urea,  chlorine,  and  phosphoric  » 
amount  by  the  ingestion  of  alcohol.  Parkes  and ^ 
affirm  that  their  experiments  gave  a contrary  result  In  exammm 
tr  reports  of  their  experiments  I find,  however,  that  on  one  of  the 
days  the  man  taking  the  alcohol  had  a chill  followed  ^ 
day  be  omitted,  the  average  daily  excretion  of  urea  du  » 
holic  period  was  34.35  grammes  ; during  t ic  line  w s 

?heeitlfoTaT^ 


* For  a more  detailed  discussion  of  the  matter  than p“° j ^ed. 
available  in  this  book,  the  reader  is  °£uPre  of  the  evidence,  to  my  mind,  is  prob- 
and Surg.  Journ.,  July,  1887).  0 con J h b:ect  but  at  the  same  time  strongly 

ably  in  part  due  to  the  very  decided  action  upon 

indicates  that  moderate  doses  of  alco  P ,g  reftdU  oonceivable  that  by  checking  or 

the  formation  and  elimination  of  “rbonic  ac  othcr  way>  thcy  may  exert  a varying 

ai,‘;ng  ^S:D^ob  £52 direct  influence  ^lessening  carbonic  acid  pro- 
" whioh'tho  weight  of  evidence  indicates  that  they  possess. 
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tion  of  urea  by  about  ten  grains  a day.  Recently  very  careful  experi- 
ments have  been  made  by  L.  L.  Rieso  (. Hoffmann  und  Schwalbe's  Jahresb., 
1881,  357)  upon  two  persons  under  rigid  conditions.  The  exhibition  of 
alcohol  was  followed  by  great  lessening  of  the  excretion  of  urea,  and 
to  a less  pronounced  degree  of  uric  acid,  chlorides,  phosphates'  and 
sulphates,  and  at  the  same  time  an  increase  of  the  bodily  weight 
These  results  are  in  strict  accord  with  those  of  Hammond,  and  it  must 
be  considered  fairly  proved  that  alcohol  causes  a great  lessening  in  the 
excretion  of  the  products  of  tissue-waste. 

From  the  time  of  Liebig’s  celebrated  classification  of  food  until  the 
appearance  of  the  memoir  of  MM.  Lallemand,  Duroy,  and  Perrin,  in- 
gested alcohol  was  almost  universally  believed  to  be  burnt  up  in  'the 
body.  These  latter  observers  asserted,  however,  that  alcohol  escapes 
unchanged  from  the  body,  not  only  because  they  were  unable  to  detect 
m the  blood  or  tissues  any  of  the  results  of  its  oxidation,  such  as  alde- 
y e or  acetic  acid,  but  also  because  they  found  it  unchanged  in  the 

“5  p 8Tat’  and  6Specially  in  the  urine-  The  results  ob- 
bv  P Z lnvestiSators  were>  however,  seriously  questioned 

by  E.  Baudot  (fL  Union  Medicate,  1863),  who  demonstrated  that  the 

alcohTinth  \ DUr°7  and  PeiTin  had  relied  011  detecting 

tn  a h Z aS  t0  reV6al  -165  ^ of  alcohol 

a quart  of  water;  and  Baudot  further  affirmed  as  the  result  of 

wenty  experiments  that,  except  after  immense  doses,  the  amount  of 

to^atoTT1 1866  D6  siT  “ 80  8ma11  SS  Practiea%  *»  amount 
hmg.  In  1866  Dr.  Schulmus  ( Archiv  der  Heilkunde  18661  bv  a 

w a - - “S 

he  concluded  that0]!0011  J>OItlon  of  tbe  lost  amount  was  eliminated, 

hTmT  T ,Adolph  Lieb“  <A“; 

has  in  a number  of  ex™riZT’  Y ’ SuPPlement-  Bd-  P-  236) 
Schulinua.  P arrived  at  results  similar  to  those  of 

Anstie- of  “ 

suits,  and  also  demonsStei  7w Ptl  adeIPh“.  1868),  similar  re. 

exceedingly  triflinu.  ThndiVh  ■ 8 8 aomation  from  the  lungs  is 

scale  in  1864  and  anain  i,  ^ mvestlgated  the  matter  on  a large 

Report  of  °f  ^ “ 1866  ( Tenth 

order  t ^ f*"*  18(i8)'  Ia 

obtained  from  the  urine  bv  rone  '-■  voinia  acKl  test,  the  alcohol  was 

forty-four  bottles  d f d'8tlUations-  ‘he  first  instance 

bol,  were  drunk  by  thirty  three”'"8  <<>l"'  tbou8an<1  grammes  of  alco- 
oy  thn  ty-three  men,  out  of  whose  urine,  collected 
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during  the  next  six  hours,  ten  expertoente  of  1866’ the 

the  ingested  alcohol  woie  recove  • care  peing  taken  to  get 

process  was  substantially  the  sam , b £g  di8tiUation,  0.82  per  cent, 
absolute  accuracy  and  to  avoid  los  ^ profeB80r  Sub- 

of  the  amount  administered  was > fou  ^ ^ 1872j  Bd.  cliv.  p. 

botin  (Zeitschrift  fur  Biol.,  vn  , xperimental  study  of  the  subject 

261)  has  made  an  apparently  Jmination  continues  for  a longer 

upon  six  rabbits,  and  has  8 and  that  twice  as  much  of  the 

time  than  had  been  generally  be  , ^ ^ kidneys.  In  one  ex- 
alcohol escapes  by  the  s m an  alcohol  escaped  un- 

periment  he  found  that  art ^'elimination  after  this  time, 
changed  in  the  first  twenty-four^  ho  ^ ^ ^ Lallemand 

although  perceptible,  arnoun  poisonous  doses,  his  results  con- 

and  his  colleagues,  exPell^enthoge  of  Baudot,  Schulinus,  Anstie,  Thudi- 
firm  rather  than  contradic  evident  that  after  such  doses 

chum,  and  Dupre ; for  it  ib  mamtes  y ^ after  smaller  quan- 
elimination  would  be  proportional  y * of  the  system 

tities,  as  there  naturally  must  be  - J esperiments  (Boston 

to  oxidize  alcohol.  Pro  -or  » M*  ^ a J sm0„  doses  the 

Mei.  and  Surg.  Journ.,  18' 12,  p.  than  that  by  the  tad- 

amount  of  elimination  by  the „^er5arge  amounts  hare  been  ad- 
neys,  although  the  contrary  t eliminated  was  but  a small 

ministered;  in  either  case  the  tot  1 AnBti(S {Practitioner,  July, 

percentage  of  the  amount  ingested.  7 ^ metbod  of  Snbhotm, 

1874)  has  repeated  his  ' taking  for  some  days  very 

aud  even  subjecting  a dog.  which  had  been  8.^  by  6kin_  m. 

much  larger  amounts  of  tbe  re.ults  of  confirming 

neys,  rectum,  and  lungs  to  distdla  aloohol»_i.e.,  alcohol 

his  first  experiments  and  o ' ^ ^ elaborate  research,  Dr. 

left  in  the  body— wor  t y bim8elf  after  the  use  of  alcohol  in 

Guido  Bod  lander  found  tha  kid’  about  1.2  per  cent.,  and 

various  quantities,  eliminated  by  the  k y recovered  from  be 

by  the  lungs  about  1.6  per  cent  f pw  cmt„  from  the  skin 

0U percent,  o'f Te Tnge’sted  alcohol.  He  j"^waltfs  ohser- 
« - °f  brandy 

„Pr.fe,.o,  Edo,  relied  .p« 

In  e“t  end  Pr.to-Bi«.  “U  •«  "< 

+ I believe  these  resu  abstract  of  it. 

but  I have  not  seen  the  original  paper 
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email  proportion  of  ingested  alcohol  is  either  eliminated  from  or  accu- 
mulated in  the  body,  and  consequently  that  it  must  be  oxidized  in  the 
body , and  in  some  degrees  partake  of  the  nature  of  a food.  It  has  been 
objected  to  this  that  no  one  has  as  yet  been  able  to  detect*  in  the  blood 
any  of  the  ordinary  products  of  its  oxidation ; the  probable  reason  of 
ns  is,  however,  that  the  oxidation  is  carried  as  it  were  at  one  bound 
o its  ultimate  end,  the  production  of  water  and  of  carbonic  acid  A 
strong  corroborative  proof  that  alcohol  is  largely  consumed  in  the 

Pern-nSti  ni8?  T*  bj  the  ex^rnents  of  Lallemand,  Duroy,  and 
fouM  not^  r8*  Atie?Pr°Ved  *ha‘  eliminatic“  ceased,  or  at  least 

x most  delicate  tests- before  the  alcoho1  had 

of  aiS  T,Z  tTmat;on  f .fte  the°17  that  a8sert8  the 

Dr  H Ford  l °dy  18  f°Und  m the  researches  of  our  countryman 
therSoie  iho  I'  have>  ^wever,  not  been  repeated,  and 

authorilyof  comS  taPPair % Carefu%  Performed,  lack  the  absolute 

as  t^ftatesToTelistif/d  ^ FOrd  U8ed  ™ri°"8  «8™» 

based  on  the  carbon  imw  d ' , ® a 80  made  elaborate  calculations, 

amount  of  ^ ^ -hal8d'  a8  * 

the  lungs.  The  results  are  tf  found  m the  capillary  blood  of 

S eSuJts  aie  expressed  m the  following  table : 


t £Tz  “ail1;:  tho"shi- 

Ford.  The  tests  which°he  relieTon,  to  prove  thTt  V^Th  meth°dS  empl°yed  by  Dr- 
chromic  acid  t.„,  u.  p„ljliir  ‘ *h“  ‘‘l""1  ">’“'»»•  *»  alcohol,  „„„  lh, 

the  coaduotiag-tubo,  at  th.  time  tho  di.till.ta’,  1 8 ? of  *l«  aloohol  in 

pociblc  oxidation  of  th.  a, coho,  di  “7h  ‘Z  n J°  l°“ ' *»  P«™t  »7 

Jlrcgca.  Th,  r„u„s  of  .» 


No. 

Weight  of 
Blood. 

Interval 
from 
Death  to 
212°. 

Tempera- 
ture when 
distilled. 

Weight  of 
First  Dis- 
tillation. 

Weight  of 
Final  Dis- 
tillate. 

Weight  of 
Alcohol 
obtained. 

Weight  of 
Alcohol  foi 
10,000  part; 
of  Blood. 

With  or 
without  HS. 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

6970 

9734 

9137 

9236 

8988 

8854 

9423 

9112 

27330 

36300 

60  m. 
66 

70 

77 

60 

60 

45 

61 
48 
51 

0.0650 

0.0198 

0.0605 

0.0444 

0.1357 

0.0760 

0.0708 

0.0350 

0.2928 

0.5652 

0.0932 

0.0203 

0.0662 

0.0480 

0.1509 

0.0858 

0.0751 

0.0384 

0.1071 

0.1556 

without. 

without. 

with. 

with. 

with. 

with. 

without. 

without. 

with. 

with. 

101° 

100.3 

99.5 

99 

98 

96 

98 

98 

99 

1602 

1636 

1623 

1555 

1555 

1560 

1550 

14050 

17600 

0.8416 

1.6218 

3.6130 

2.6092 

1.7320 

1.8722 

0.9552 

10.6883 

14.0606 
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Alcohol  in  the  capillary  blood  of  the  lungs : 

( calculation  based  on  carbon  ingested 
< ,,  u CC  /> nrhnn  AXhCllcd 


. 0.5403 

t “ “ “ carton  e.M.ea  - • 

putrescent  lung-tissue  (mean  of  exp.  ^ ^ ^ ^ ^ 

putrescent  thoracic  blood  (mean  of  exp.  1, 2, 3, 4,  ) 

» fresh  “ “ 0t  taW6)  ' ' . 4.3138 

“ P“730ent  liV“f SSUe  [mean  of  exp.  25,  26,  and  27)  . 0.0190 

it  fresh  v 

The  important  facts  seemingly  ^ t tie  — 

the  correspondence  between  that  the  smallest 

blood  as  obtained  by  calculation  and  by^xp  ^ liver.tifi8ue,  and  the 

quantity  of  alcohol  is  o « wlli.-h  the  glycogen  must  hare 

greatest  from  putrescent  ^ Wood  wa8  blood  which 

undergone  fermentatm  i.  Th  3c(jnt  thoraci0  blood  of  course 

had  not  traversed  the  Lm0  , 1 fermented. 

represented  the  same  Wood  with  ^g^  eorroborated  by  the  dis- 

These  researches  of  Dr.  T.iebeu  (Annalen  d.  Chem.  Pharm ., 

covery,  first  made,  I believe  (The  Doctor , Feb.  1,  1873), 

1870),  although  usually  attributed  B 1 t in  very  minute  quan- 

that!  substance  exactly  resembtagalcoW  ^ 1873),  ap- 

tity  in  the  urine  even  of  teetotalers^  ^ q(  ae  otier  chemists,  ob- 
parently  without  a tnowle  g ^ ^ ha4  not  taken  any  alcoholic 
tained,  from  the  unn  P _ sufficient  quantity  to  burn  it. 

beverage  for  a long  time,  a exists  in  the  ui-ine  of  dogs,  horses, 

Lieben  also  found  that  this  su  healthy  rabbits  (Archw 

and  lions,  and  as  A.****  "nee  in  the  normal  organism  must 
fur  Physiology  xi.  122, 18 

be  considered  demonstrated  exerts  a powerful  influence.  Its 

Upon  the  nervous  system  alco  1 require  elaboration; 

effects  upon  the  cerebrum  are  «*.)  has  found  that  in  fro& 

but  it  may  be  mentioned  that  . ^ and  afterwards  decidedly, 

"d^CX  of  alcohol,  and  that  the  sensory  and  mote 

__ rTTTmsses  over  among  the  earliest 

. n „ naserteil  tot  to  to**"  “ * “l„g‘  “laito,  to—  to 
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doses  of  alcohol  seemed  to  delay  digestion  in  a few  experiments  made 
by  washing  out  the  stomach  a fixed  time  after  a meal  taken  sometimes 
with,  sometimes  without,  alcoholic  drink.  The  method  is,  however,  too 
crude  to  allow  much  weight  to  the  experiments ; for  it  is  possible  that 
alcohol  may  lessen  the  rapidity  with  which  the  food  leaves  the  stomach, 
and  therefore  aid  in  the  thoroughness  of  gastric  digestion.  Certainly 
every-day  experience  teaches  us  that  in  small  amounts  wines  and  liquors 
enable  the  bon  vivant  to  digest  more  than  is  natural  or  proper. 

Prom  what  has  been  said,  it  is  certainly  deducible  that  alcohol  in 
small  amount  is  an  arterial  and  cerebral  stimulant , increasing  functional 
activity  in  the  nervous  and  circulatory  apparatus;  that  it  is  a food, 
in  the  sense  that  it  is  destroyed  in  the  system  and  yields  force  which  is 
utilized  by  the  organism ; and  that  it  is,  when  in  sufficient  quantity,  a 
retarder  of  tissue-changes,  checking  the  excretion  of  nitrogen. 

If  alcohol  be  oxidized  in  the  body,  and  be  a food,  as  it  seems  to 
me  is  clearly  proved,  it  must  of  course  generate  force,  measurably  by 
the  modern  standard  of  the  heat-unit.  A little  calculation  will  show 
the  importance,  or  rather  the  great  amount,  of  the  generated  force. 
According  to  Dupre  (. Practitioner , 1872,  vol.  ix.  p.  33),  one  gramme 
of  alcohol  oxidized  in  the  body  evolves  7184  units  of  heat,  while  the 
same  weight  of  lean  beef  gives  off  only  1482  units  of  heat.  It  has 
been  estimated  that  9.3  ounces  of  lean  beef-equal  to  about  two  ounces 
of  alcohol— will  supply  the  necessary  force  to  maintain  the  circulation 
and  respiration  of  an  average  man  for  one  day.  That  is,  four  ounces 

0 strong  spirit  will  suffice  for  this  purpose.  Since  to  the  ability  of 
urmshmg  material  whose  consumption  shall  give  power  is  added  the 

ability  to  restrict  waste  and  to  stimulate  the  functions  of  circulation 
and  of  the  nervous  system,  it  is  evident  that  in  alcohol  we  have  a most 

iTuZTzz:' 8u8taining  the  sy8tem  duriDg  *•  stra“  °f  “ 

1 Therapeutics— Our  knowledge  of  the  physiological  properties  of 

s imuKnt  T ^ ^ theraPeutie  ™lue  in  acute  disease  is  as  a 
stimuhant,  a temporary  imparter  of  power  which  shall  enable  the  system 
to  stand  some  strain  of  like  rfiiratinn  + _ u ^ 

weakness.  dmation,— to  bridge  over  some  period  of 

classed  Ca8<!8  ‘°  WhiCh  “ 18  ******  “dapted  may  be  divided  into  three 

frrf:  Tbose  ln  which  there  is  a temporary  loss  of  heart-power  as 

loss  o,  b,o„Pd.  o/other  cause,  "in  ^ 

much  dduted  w ith  • , 7' '“,T  ,8h°Uld' if  PossiWe>  be  hot,  and  not 

diffusible  stimuli.  ? l!'"  “ 80  be  exhlbited  more  rapidly  acting 

umusioie  stimulant,  such  as  ammonia. 

in  dMge”r  of'bZ  aC“te, “ wbich  tlle  Pow<“*  of  the  system  are 

maintenance  of  p!wc“r  'Alcohol'-'  "t  of  foo<l  “d  tb« 

tain  extent  a fnnr l I i‘  • . A .„  ol>  as  has  already  been  stated,  is  to  a cer- 
extent  a food,  but  it  wdl  not  of  itself  sustain  life  for  a long  time, 
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and  should  in  adynamic  disease  always,  unless  for  special  reasons,  be 
1 mill-  nunch  are  furnished  the  stimulant  to  digestion  and  the  rnos 

r.i» 

Employed  for  this  purpose  it  is .useful  in  all  ^ f 
or  whisky,  from  the  beginning  of  the  attack,  m J 

measure  replace  the  nature  pa  u , iowermg  temperature  by 

and  other  simple  nourish “J' " Jble  the  system  to 

cheeking  the  tissue-waste  of  fever . ’ time  to  cheek 

stand  the  drain  upon  its  vital  powers,  and  at  the  same 

such  drain.  _ „vornntps  not  arrests,  secretion  in 

Properly  administered,  1 * W a^0]nt  o-iven’should  he  the  effects  pro- 
these  cases.  The  guide  to  “nd  pui8e-rate,  moistens  the  dry 

duced:  so  long  as  does  good;  if, 

tongue  and  skm,  and  qu  puts  on  an  angry,  bound- 

however,  the  and  uneasy,  stimulation 

mg  character,  and  the , pa « ““J  exhibited  should  be  lessened. 

“ "tl 2r  oninuor  arrears  upon  the  hreath.  the  patient  ,s 

almost  certainly  taking  too  much.  ted  its  use  in  cases  of 

The  antipyretic  action  of  alcob actions,  and  as  it 
high  temperature;  as,  however  7 aicohol  cannot  be  em. 

is  not  decided  unless  very  arge  to.  * ^ and  h ic 

ployed  as  a general  feb  g • use  The  ruie  maybe  laid 

inflammation  certainly  contra-in  in(pcation  for  the  use  of  alco- 

down  as  follows:  high  itself  high  tempera- 

hoi  only  when  other  ‘ alcohol.  In  acute  sthenic  diseases. 

ture  is  never  a eoutra-iiidicatio  ^ ^ ^ ^ of  the  disease 

after  the  progressive  stage  . P‘  and  milt  will  often  save  life, 
simply  remain  to  be  overcoin  , con8oUdation  has  occurred  as 

Thus,  in  acute  pneumonia  » ^ matter  Cnn  be  removed,  or  in 

to  render  it  doubtful  whethe  d lho  demand  may  be 

as  an  aider  of  digestion,  and 

r:  tS^i  "s/mulant,  to  overcome  the  influence  of 
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depressing  agent.  Thus,  in  snake-bite  the  unlimited  use  of  it  affords, 
with  the  hypodermic  use  of  ammonia  (see  Ammonia),  the  best  method 
of  treatment.  It  has  been  very  strongly  recommended  in  'pyaemia  by 
Dr.  Theodor  Clemens,  of  Frankfort  ( Deutsche  Klinik,  1874,  1875),  who 
states  that  he  has  seen  eight  cases  of  a severe  type  recover  under 
the  administration  of  red  wine  in  as  large  amounts  as  the  patient 
would  drink.  In  poisoning  by  aconite , veratrum  viride,  or  other  similar 
substance,  where  death  is  threatened  through  failure  of  the  heart- 
power,  alcohol  in  some  form  is  imperatively  needed.  In  all  these  cases 
of  acute  depression  threatening  a fatal  issue,  it  should  be  administered 
freely,  not  much  diluted,  and,  if  convenient,  hot.  From  one  to  four 
ounces  of  whisky  should  be  given,  repeated  every  ten  or  fifteen  min- 
utes, until  slight  intoxication,  convalescence,  or  death  has  resulted. 


What  has  been  said  up  to  this  point  in  regard  to  the  therapeutic 
action  of  alcohol  has  had  reference  to  acute  disease.  The  value  of  the 
drug  in  some  chronic  diseases  cannot  be  doubted ; but  in  prescribing  it 
the  physician  should  never  lose  sight  of  the  possible  danger  of  pro- 
ducing a habit  far  worse  in  its  fruits  than  death  itself. 

In  chronic  neuralgia,  in  hypochondriasis,  in  melancholia,  temporary 
relief  may  sometimes  be  obtained  by  the  use  of  stimulants ; but  the 
very  relief  afforded  doubles  the  temptation  to  the  frequent  use  of  the 
alcohol,  and,  as  the  system  becomes  habituated  to  its  action  and  the 
dose  has  to  be  more  and  more  increased,  the  habit  of  frequent  stimu- 
lation grows  almost  of  necessity  into  drunkenness.  For  this  reason  I 
do  not  think  the  physician  is  ever  justified  in  prescribing  alcohol  for 
its  narcotic  stimulant  effect  in  these  cases.  The  chief  legitimate  uses 
of  alcohol  in  chronic  diseases  are  to  aid  in  digestion,  to  furnish  a food 
which,  without  any  digestive  effort  upon  the  part  of  the  system,  shall 
be  absorbed  and  shall  take  the  place  of  more  ordinary  food,  and  to 
check  excessive  tissue-waste.  Of  course  these  indications  exist  only  in 
such  diseases  as  are  either  dependent  upon  or  closely  associated  with 
a condition  of  system  in  which  the  general  nutrition  is  depraved.  In 
purely  local  affections  the  use  of  alcohol  is  rarely  called  for  except  in 
the  last  moments  of  life,  when  it  may  always  be  employed  to  afford 

° PTaC]  f°r  ? 9h°rt  time  the  9tru^rle-  In  chronic  dyspepsia, 
alcohol  administered  with  the  food  often  aids  very  materially  in  the 

assimilation  of  the  latter;  but  care  has  to  be  exercised  in  prescribing 
it,  for  the  same  reasons  as  were  given  when  speaking  of  the  use  of 

neZlZ  not  & m0ment  sinCe-  In  man7  caees  chronic 

to  nuSon  i v “ stiraulant>  but  ^ a food  and  a stimulant 
establishing  18  of  the  greatest  service.  The  danger  of 

almost  all  o<  ‘ ^ m thlS  dlsease  is>  however,  excessive.  In 

is  also  indicate111  is  called  **  - neuralgia,  cod-liver  oil 

together  so  as  * 18  generally  best  to  exhibit  the  two  remedies 

against  evil  m0ZZull  a8Similati°n  «•  and  to  guard 
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In  phthisis  and  its  congener  scrofulosis , there  can  be  no  doubt  as  to 
the  great  value  of  alcohol;  and  in  the  latter  stages  of  consumption  its 
judicious  use  as  an  antipyretic  narcotic  stimulant  to  lessen  the  suffer- 
ings of  the  patient  is  perfectly  justifiable.  During  the  chronic  move- 
ments of  the  affection,  alcohol  taken  with  cod-liver  oil,  or  in  small 
amounts  with  the  food  at  meal-times,  conduces  not  so  much  to  the 
comfort  as  to  the  well-being  and  recovery  of  the  patient. 

The  question  as  to  the  propriety  of  the  daily  use  of  alcoho  y 
healthy  men  is  at  present  a very  serious  one,  involving  so  many  mora 
and  politico-moral  issues  that  it  cannot  be  fully  discussed  here^  Suf- 
fice it  to  state,  as  obvious  inferences  from  our  present  knowledge  o 
the  physiological  action  of  alcohol,  that  the  habitual  use  of  moderate 
amounts  of  alcohol  does  no  harm ; that  to  a certain  extent  it  is  capable 
of  replacing  ordinary  food,  so  that  if  the  latter  be  scanty,  or  even  if  xt 
be  coLe  and  not  easily  digested,  alcohol  in  some  form  o, r other,  .s  of 
great  advantage ; that  in  all  oases  it  should  be  taken  well  diluted  so  as 
not  to  irritate  the  stomach ; and  that  wine  or  malt  liquors  are  certainly 
preferable  to  spirits.  The  experience  of  Arctic  explorers  has  eleai  y 
shown  that  alcohol  has  no  heat-producing  power,  so  that  at  a time  w 
it  was  believed  to  have  such  influence  by  physiologists  the  Isoithein 
naXators  had  learned  that  the  free  use  of  spirits,  far  from  enabling  a 
maifto  withstand  habitual  exposure  to  intense  cold,  very  materially 
lessened  his  power  of  resistance.  On  the  other  hand,  t e expenen 
of  almost  every  trout-fisherman  or  sportsman  has  satisfied  him  th. 

jsawsssessss 

X nec°e°of6aX  of  wusky The™  is,  however,  nothing  strange  or 
contradictory  in  these  experiences,  and  they  are  both  m strict accor^ 
with  our  nresent  knowledge  of  the  physiological  action  of  the  di  a. 

XXaXTe  “aTtX  entities,  the  —on  ihilsin  the 
outposts,  and,  as  a consequence,  suppressed  - J 

X^Ss^I^h.  constantly-renewed  cur- 

rents  of  fresh  blood  from  the  interior  of  COMtitnte3 

Owin"  to  its  stimulant  and  antiseptic  p 1 > _ tlieir 

an  excellent  dressing  for  wounds  whether . a^ideu » ^^thetic  effect 
origin.  It  would  seem  also  to  lessen  pam  ^ ^a  a 

(Horvalle,  Gaz.  des  Xopitaux,  Sept.  18<8).  Stiong  g 
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as  to  the  local  value  of  whisky  has  been  given  by  Drs.  Blair  ( Glasgow 
Med.  Journ.,  Feb.  1870)  and  Suesserott  ( Phila . Med.  Times , vol.  iv.  p. 
774).  Lint  soaked  and  kept  constantly  wet  with  spirits  is  to  be  packed 
on  or  in  the  wound. 

Administration. — Almost  enough  has  been  already  said  upon  this 
point ; but  a few  further  remarks  seem  appropriate.  When  stimulants 
are  used  *to  sustain  the  sinking  powers  in  poisoning  or  in  disease,  the 
amount  given  should  be  almost  solely  regulated  by  the  effects.  Thus, 
in  snake-bite  it  may  be  necessary  to  give  a pint  of  whisky  in  the  course 
of  an  hour;  and  in  low  fevers  I have  seen  the  greatest  benefit  result, 
aud  life  apparently  saved,  by  the  exhibition  of  a quart  of  spirits  a day. 
The  rule  is  always  to  be  governed  by  the  effects.  In  poisoning,  one, 
two,  three,  or  four  ounces,  as  the  case  may  seem  to  need,  should  be 
exhibited  every  ten  minutes  until  some  effect  is  produced  or  matters 
become  hopeless.  In  low  fevers  half  an  ounce  to  an  ounce  should  be 
given  every  one,  two,  or  three  hours,  pro  re  nata,  the  practitioner 
watching  the  results,  as  already  spoken  of. 


The  question  of  choice,  of  course,  comes  up  in  every  case  as  to 
which  of  the  spirits  shall  be  used.  I have  never  been  able  to  perceive 
any  difference  in  their  action  (gin,  of  course,  being  excepted),  save  only 
that  sometimes  one  agrees  better  with  the  stomach  than  another. 
This  has  seemed  to  me  to  depend  simply  upon  the  personal  likings  of 
the  patient,  to  which  therefore  the  choice  may  well  be  left.  In  sudden 
collapse,  some  of  the  wines  with  a very  high  bouquet  are  believed  to  be 
moie  stimulating,  on  account  of  the  ethers  which  they  contain;  but  I 
have  had  no  experience  with  them.  In  convalescence,  and  for  habitual 
use.  in  health,  wines  are  preferable  to  spirits,— more  agreeable,  more 
tonic,  and  less  apt  to  lead  to  excessive  indulgence. 

When  a mild  stimulant  is  wanted  in  the  beginning  of  fevers,  es- 
pecially if  milk  punch  seems  too  “ heavy,”  wine  whey  may  be  sometimes 
used  with  advantage.  It  is  made  by  pouring  a half-pint  of  sherry  or 
madeira  into  a pint  of  boiling  milk,  stirring  thoroughly,  and,  after 
coagulation  has  occurred,  straining  off  the  whey,  which  may  or  may 
not  be  sweetened,  according  to  the  taste  of  the  patient.  Mulled  wine  is 
often  very  grateful  to  patients  as  a change.  It  is  made  by  beating  an 
egg  up  thoroughly  with  three  fluidounces  of  sherry  and  adding  a like 
quantity  of  water,  which  must  be  actually  boiling  when  poured  in. 
Champagne  is  useful  in  patients  with  delicate  stomachs,  especially  if 
nausea  or  vomiting  actually  exists,  and  also  may  be  employed  with 
advantage  in  sudden  failure  of  the  vital  powers,  especially  in  elderly 

sull?8’  Xt  mUSt  alWay8  be  V<3ry  “ * *•«•,  as  free  as  possible  from 

***?*?  pi'ePared  hy  adding  from  a dessertspoonful  to  a fluid- 
. ^ . ianc.L  w ’sky,  or  rum,  according  to  the  degree  of  stimula- 

n loquire  and  the  taste  of  the  patient,  to  three  fluidounces  of  milk, 
w.th  sugar  and  nutmeg  to  taste.  The  addition  of  a tablespoonful  of 
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lime-water  is  not  recognized  by  the  palate,  and  renders  the  beverage 

more  acceptable  to  tbe  stomach  when  tbe  latter  is  weak.  . „ 

Eqq-nog  is  still  more  nutritious  than  milk  punch,  but  is  “heavier 
and  is  usually  rejected  by  the  stomach  if  given  too  freely.  It  is  made 
by  beating  up  thoroughly  the  yelk  of  an  egg  with  five  fluidounces  of 
milk  and  half  a fluidounce  to  one  fluidounce  of  spirits  (and  halt  a 
fluidounce  of  lime-water  if  required),  and  adding  a sufficiency  of  sugar, 
with  finally  the  white  of  the  egg  previously  thoroughly  beaten  into  a 

froth.  , 

Toxicology.— The  acute  form  of  alcoholic  poisoning  m its  minor 

degrees  is,  unfortunately,  an  hourly  occurrence  almost  m every  vil  age 
but  that  fatal  results  are  not  absolutely  so  rare  as  is  generally  believed 
i8  shown  by  the  fact  mentioned  by  Taylor,  that  in  four  years  (1863-67) 
thirty-five  ^deaths  from  this  source  occurred  in  England  and  Wales 
It  is  worthy  of  note  that  in  some  fatal  cases  convulsions  have  preceded 
death  (Phila.  Med.  Times,  vi.  463).  The  absolute  diagnosis  of  acute  alco- 
holic poisoning  when  the  patient  is  simply  seen  m the  advanced  st 
of  deep  coma  cannot  be  made  out.  The  odor  of  liquor  upon  the  breath 
or  about  the  person  is  simply  a proof  that  the  subject  has  been  drink- 
"g  not  that  L symptomi  are  caused  by  alcohol.  The  manifestations 
are’ merely  those  of  profound  compression  or  congestion  of  the  bi  , 
of  apoplexy  of  opium-poisoning ; and  a man  who  has  been  drink 
onlyUoderately  may  have  been  struck  down  with  apoplexy  or  poisone 
with  opium  Dr.  Hughlings  Jackson  has  recorded  a case  in  which  the 
II  oho Zregnated  not  o”nly  the  breath  but  the  urine  also,  and  m 
wUch  the  patient  was  left  to  sleep  it  off;  but  at  the  post-mortem  a 
dot  was  found  covering  nearly  the  whole  of  one  hemisphere^  Afte, 
death  in  acute  alcoholic  poisoning  the  stomach  is  found  veiy  mu 
congested  and  sometimes  ecchymosed.  The  treatment  consists  m the 
evacuation  of  the  stomach,  the  use  of  the  alternate  hot  and  cold  douche, 
and  the  usual  mechanical  methods  of  arousing  a narcotised  patient. 

DIGITALIS,  u.s. 

The  leaves  of  the  Digitalis  purpurea,  or  foxglove  of  ‘^second 
year's  growth.  These  are  large mate  ’and  a 
whitish  down  "o^^^TL^o  water  and  to  alcohol.  M. 

lalimrn).  As  prepared  accord  g ^ ^ Uowish  powder,  odorless, 
Pharmacopoeia  of  1860,  it  19  • ther  and  in  water,  readily 

German  di,UaUn  of  commerce  in 
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being  in  great  part  or  entirely  soluble  in  water.  It  is  a complex  body, 
and  does  not  entirely  represent  the  medical  properties  of  digitalis.  As 
kept  in  the  drug-stores,  digitalin  varies  both  in  strength  and  in  medical 
properties,  and  at  the  1870  revision  of  the  United  States  Pharmacopoeia 
it  was  very  properly  dropped.  In  1871,  M.  ISTativelle  announced  ( Bul- 
letin de  I’Acad.  Roy.  de  Medecine,  1871,  vol-.  xxxvi.)  to  the  Academy  of 
France  that  he  had  discovered  a process  by  which  a crystallized  sub- 
stance could  be  prepared  from  digitalis,  and  received  the  grand  prize 
of  Orfila. 

Crystallized  digitalin  ( Journal  de  Chimie  Medicale,  1873)  occurs  “in 
short  and  delicate  needle-shaped  crystals,  and  possesses  an  intense  and 
persistent  bitter  taste.  It  is  but  slightly  soluble  in  water,  soluble  in 
twelve  parts  of  cold  and  six  of  boiling  alcohol  of  90°,  less  soluble  in 
absolute  alcohol,  and  nearly  insoluble  in  ether ; very  soluble  in  chloro- 
form. It  is  rapidly  dissolved  by  a solution  of  chloral  hydrate,  the  solu- 
tion becoming  greenish  blue  in  color.  The  concentrated  mineral  acids 
dissolve  it,  hydrochloric  acid  producing  an  emerald-green  color,  sul- 
phuric acid  a green  which  if  subjected  to  the  action  of  bromine  fumes 
changes  to  a dark  red,  nitric  acid  a yellow,  nitro-muriatic  acid  a yellow 
changing  to  an  obscure  green,  and  a mixture  of  equal  parts  of  sul- 
phuric and  nitric  acids  a rose-color  changing  to  a deep  violet.  When 
heated  on  platinum,  it  melts,  swells  up,  becomes  brown,  and  disappears 
without  leaving  any  traces.  It  contains  no  nitrogen,  but  is  composed 
of  51.33  per  cent,  of  carbon,  6.85  per  cent,  of  hydrogen,  and  41.82  per 
cent,  of  oxygen.” 

According  to  Ch.  Blaquart  (A’  Union  Pharmaceutique,  Uov.  1872), 
ten  per  cent,  of  crystallizable  digitalin  can  be  extracted  from  the  crude 
drug,  which  probably  contains  twelve  per  cent,  of  it.  The  question 
whether  this  substance  is  the  pure  active  principle  of  digitalis  is,  of 
course,  an  important  one.  The  French  commission  reported  as  the 
result  of  physiological  experiments  that  it  produces  in  man  and  ani- 
mals effects  similar  to  those  of  the  amorphous  digitalin,  but  that  it  is 
much  stronger  than  the  latter.  This  conclusion  has,  however,  met 
with  some  opposition.  M.  Gubler  ( Bulletin  de  V Acad.  Roy.  de  Medecine , 
vol.  xxxvn.  p.  404)  denies  that  this  crystallized  digitalin  is  stronger 
than  the  amorphous  preparation,  and  M.  Vulpian  in  the  subsequent 
discussion  asserted  that  in  experimenting  he  had  found  them  of  equal 
strength,  and  Ch.  Blaquart  ( loc . cit.)  in  his  experiments  arrived  at  a 
similar  result ; yet  one-ninth  of  a grain  of  it  is  said  to  have  been  given 
to  an  adult  without  causing  a toxic  effect*  Megerand  and  Daremberg 
( ondon  Medical  Record , 1873,  p.  278)  have  found  the  crystalline  variety 
e stronger.  Dr.  Roucher  affirms  ( Gazette  Medicale , 1874)  that  the 
C7S  a # e(^  digitalin  is  readily  convertible  into  the  amorphous  or  gran- 
u ar  variety ; but  he  also  asserts  (Aes  Mondes,  July,  1872)  that  it  is  a 


* For  the  process  of  manufacture, 


see  Boston  Medical  and  Surgical  Journal,  p.  35,  1873. 
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complex  body*  This  assertion  is  confirmed  by  several  chemists, 
especially  by  O.  Schmiedeberg  (Archiv  fur  Experiment.  Pathologie  und 
Pharmakol.,  Bd.  iii.  p.  19),  who  affirms  that  there  are  in  digitalin  four 
active  principles : Digitoxin,  the  most  active  of  all,  which  constitutes 
the  greater  bulk  of  Nativelle’s  crystallized  digitalin;  Digitalein ; Digi- 
talin ; and  Digitonin. f Bor  a particular  account  of  these  substances  the 
reader  is  referred  to  the  paper  of  Schmiedeberg. | The  only  practical 
conclusion  at  present  possible  is,  that  it  is  best  to  use  only  officinal 
preparations,  such  as  the  tincture,  which  represent  the  crude  drug.§ 
Physiological  Action.— To  the  therapeutist  the  interest  in  the 
physiological  action  of  digitalis  centres  chiefly  upon  the  circulation. 
The  drug  does,  however,  exert  a direct  influence  upon  the  apparatus 
of  voluntary  motion  which  is  worthy  of  notice.  In  toxic  doses  it 
lowers  reflex  activity,  and  induces  lassitude,  prostration,  muscular 
tremblings,  and  sometimes  convulsions.  That  the  muscles  themselves 
are  affected  has  been  proved  by  the  researches  of  Yulpian,  of  Dyb- 
kowsky  and  Pelikan,  and  of  Gourvat,  all  of  whom  have  found  that 
the  muscles  of  frogs  poisoned  with  digitalis  respond  more  feebly  than 
is  normal  to  galvanic  currents.  The  nervous  tissue  has,  however,  been 
found  by  Gourvat  to  be  more  susceptible  than  the  muscular,  the  nerves 
losino-  their  functional  power  sooner  and  more  completely  than  the 

to 

muscles 

As  the  result  of  an  elaborate  experimental  study  (Reichert's  Archiv 
fur  Anatomie,  1871,  p.  252),  Dr.  A.  Weil  concludes  that  digitalis  first 
lessens  reflex  activity  by  directly-i.fi.,  independently  of  its  ac  ion  on 
the  circulation-exciting  the  inhibitory  reflex  centres  of  Setschenow, 
and  after  a time  by  directly  paralyzing  the  spinal  cord  The  experi- 
ments upon  which  this  conclusion  was  based  are  divided  into  two 
series  in  the  first  of  which  it  was  found  that  after  small  toxic  doses  of 
Z prison  great  diminution  in  the  reflex  activity  of  the  frog  was  ap- 
parent in  from  ten  to  twenty  minutes,  and  continued  until  the  death  o 
the  batrachian,  but  that  this  diminution  for  from  twenty-five  minu  . 

* G.  Bouchardat  {Bull.  Thtrap.,  zo.  81)  calls  attention  to  the  fact  that  crystallized  digi- 
talin does  not,  and  amorphous  digitalin  does  polarize  ^ d digitoxin 

+ Digitaliresin  and  digitoxiresin  are  derivatives  respectively  from  c Ug  ta.  » 

of  Schmiedeberg.  A study  of  their  physiological  action  may  be  found  in  Arc*.  /.  P 

* P^t ' to  mucker,  Bd.  clviii.  p.  284,  for  abstract  of  thesis  by  Nicolai 

Gorz,  of  Dorpat.  .nlnblo  dicitalin  of  commeroc,  and  to  be 

? Digit.™  i.  asserted  to/.™  the ^ A. ,aL>in  ha.  been  apparently 

tbo  same  aa  .apomn,  tiro  active  princip  rlitrilalia  it  ia  evident  that  the  whole  ruat- 

domonstratod  to  be  the  phyaiologica  an  agon.  ^ h , th at  can  at  prea- 

ter  i.  exceedingly  confused,  and  that  th.  dega.  ecmes  to  th. 

ent  b.  rched.  P.  H.  La«b»,  a.  be  result  of «P™< u„in 

conclusion  that  the  .rystaihaed  B.tota  A digit.. in  » - 

-Why.  raued  to  dud  « in  the  urine.  (aU— 

xvi.  506.) 
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to  an  hom1  was  immediately  suspended  by  section  of  the  cord  high  up, 
the  reflex  activity  returning  at  once  to  its  normal  state ; that  after 
large  doses  the  reflex  movements  were  almost  abolished  in  five  minutes, 
and  continued  until  death,  but  at  any  time  during  the  first  ten  or 
twenty  minutes  could  at  once  be  restored  by  section  of  the  upper 
cord;  and  that,  both  after  large  and  after  small  toxic  doses,  a time 
finally  came  when  division  of  the  cord  had  no  power  to  restore  the  lost 
reflex  functions.  These  experiments  have  been  confirmed  by  Dr.  Mei- 
huizen  (Arch.  f.  Physiol.,  vii.,  1873).  The  second  of  Dr.  Weil’s  series  of 
experiments  were  directed  to  discovering  whether  the  action  upon  the 
inhibitory  reflex  centres  and  the  cord  was  a direct  one,  or  was  simply 
the  result  of  the  altered  circulation.  In  this  part  of  the  investigation, 
the  hearts  of  frogs  were  cut  out,  or  their  motion  arrested  by  the  local 
application  of  a concentrated  solution  of  nitrate  of  potassium,  or  ren- 
dered slower  by  a dilute  solution  of  the  same  salt,  and  the  effects  of 
these  various  procedures  upon  the  reflex  activity  were  studied.  It  was 
found  that  slowing  of  the  heart’s  action  did  excite  the  Setschenow’s 
centre,  but  not  to  nearly  so  great  an  extent  as  did  digitalis,  and  that 
minute  doses  of  digitalis  sometimes  stimulated  the  Setschenow’s  gan- 
glion and  lowered  reflex  activity  before  the  heart  was  sensibly  affected. 
In  regard  to  the  spinal  cord  it  was  proved  that  when  the  heart  was 
killed  by  the  local  action  of  potash  the  reflex  functions  of  the  spinal 
ganglia  remained  intact  for  a much  longer  period  than  when  digitalis 
was  administered. 

Oircufation. — The  action  of  digitalis  upon  the  heart  of  the  frog  was, 
I believe,  first  investigated  by  M.  Yulpian  ( Comptes-Bendus  de  la  Soc. 
de  Biol.,  1855,  p.  70),  who  has  been  followed  by  numerous  observers, 
among  whom  may  be  mentioned  W.  Dybkowsky  and  E.  Pelikan  ( Zeit - 
schrift  fur  TVissenschaft.  Zoologic,  Bd.  xi.,  1862),  A.  B.  Meyer  ( Arbeiten 
aus  dern  Physiologischen  Institut  zu  Zurich,  quoted  by  Boehm),  Legros 
and  Legroux  (quoted  by  G-ourvat),  Claude  Bernard  (quoted  by  Goui-vat), 
Rudolf  Boehm  (. Pfiuger's  Archiv  fur  Physiologic , Bd.  v.,  1872),  Homolle 
(Archives  Generales  de  Medecine,  July,  1861),  Gourvat  (Gazette  Medicate 
de  Paris,  1871),  Fothergill  (Digitalis,  London,  1871),  Fagge  and  Steven- 
son (Trans.  Roy.  Soc.,  London,  vol.  xiv.),  J.  F.  Williams  (Arch.  f.  Exper. 
Path.  u.  Pharm.,  xiii.  1),  and  H.  F.  Gaskell  (Journ.  of  Physiol.,  iii.  48). 

The  statements  of  these  investigators  agree  in  all  essential  points. 
One  or  two  of  them  have  occasionally  noted  a primary  brief  accelera- 
tion of  the  heart  s action ; but  the  rarity  of  its  occurrence  shows  that 
it  has  been  probably  produced  by  some  extraneous  unnoted  influence. 

The  first  distinctive  action  of  the  drug  is  a marked  lessening  of  the 
number  of  cardiac  beats  per  minute,  due  to  a prolongation  of  the  dias- 
to  e,  which  may  be  complete,  but  is  more  generally  divided  by  an  abor- 
tno  attempt  at  ventricular  contraction.  The  systole  is  abnormally 
energetic,  so  that  the  ventricles  become  white  as  the  last  drop  of  blood 
is  squeeze  out  of  them.  As  the  action  of  the  drug  becomes  more 
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intense,  the  rhythm  of  the  heart  is  very  much  affected,  the  ventricle 
and  auricle  no  longer  beating  in  accord.  At  the  same  time  the  diastole 
generally  becomes  imperfect,  one  portion  of  the  ventricle  maintaining 
its  systolic  spasm,  while  the  rest  dilates.  Thus,  the  extreme  apex  may 
remain  hard  and  white  during  the  diastole,  and  even  hernial  protru- 
sions of  the  ventricle  may  occur.  Finally,  the  heart  is  arrested  in 
systole ; and  as  the  muscle  so  hardens,  of  course  all  its  power  of  re- 
sponding to  electrical  or  other  excitants  is  lost. 

In  some  rare  instances,  instead  of  the  above  series  of  phenomena, 


the  diastolic  periods  throughout  are  prolonged  and  quiet,  and  after 
several  periods  of  relaxation,  lasting  for  ten  or  twenty  seconds,  final  ( 
diastolic  arrest  may  occur. 

As  both  Boehm  (op.  cit.,  p.  163)  and  Dybkowsky  and  Pelikan  (loc. 
dt .)  have  found  that  the  slowing  of  the  heart’s  beat,  the  increased 
energy  of  contraction,  and  the  irregularity  and  final  systolic  arrest  are 
produced  by  digitalis  after  division  of  the  vagi  and  destruction  of  the 
spinal  cord,  and  as  both  Ackermann  (quoted  by  Boehm,  op.  cit.,  p.  158) 
and  Boehm  have  found  that  the  paralyzing  of  the  peripheral  ends  of 
the  vagi  by  atropine  does  not  prevent  the  phenomena  just  alluded  to,  it 
is  evident  that  the  drug  acts  directly  upon  the  heart-muscle  itself,  a 
conclusion  which  is  confirmed  by  Eulenburg  and  Ehrenhaus  (quoted 
by  Dr.  T.  Lauder  Brunton,  On  Digitalis,  London,  1868,  p.  51),  who 
found  that  digitalis,  when  locally  applied,  acts  at  once  upon  the  heart. 
On  the  other  hand,  the  inhibitory  activity  of  the  peripheral  ends  of 
the  pneumogastrics  is  without  doubt  increased  by  the  drug.  There  is 
no  stage  in  which  stimulation  of  the  vagi  does  not  cause  diastolic 
arrest.  Indeed,  Dybkowsky  and  Pelikan  have  seen  galvanization  of 
nerves  produce  such  relaxation  in  the  auricles  after  the  ventricles  had 
already  become  permanently  contracted.  Further,  Boehm  has  found 
that  a stimulation  of  the  pneumogastrics  which  is  insufficient  to  make 
itself  felt  before  poisoning  will,  after  the  exhibition  of  digitalis,  cause 

diastolic  arrest  lasting  for  many  minutes. 

It  appears,  therefore,  that  the  peripheral  cardiac  inhibitory  appara- 
tus shares  in  the  stimulant  action  of  digitalis ; and  as  Boehm  lias  found 
that  diastolic  arrest  never  takes  place  in  frogs  poisoned  with  the  drug, 
after  section  of  the  vagi,  it  is  probable  that  this  rare  mode  of  death  is 
really  due  to  super-excitation  of  the  inhibitory  cardiac  nerves. 

Rudolf  Boehm  (op.  cit,  p.  170)  has  investigated  the  influence  oi 
digitalis  upon  the  working  power  of  the  heart  when  freed  trom  a con- 
nection with  the  central  nervous  system.  By  using  the  method  o 
Ludwi^  and  Coats,  he  found  as  a constant  result  that  the  amount  of 
work  lone  was  increased  by  small  doses  of  digitalis;  that  after  large 
doses  a similar  increase  was  followed  in  a short  time  by  very  giea 
diminution  in  the  expenditure  of  power  by  the  heart,  a dinunu  .on 
annarently  due  to  imperfect  diastole  and  consequent  non-admission  ol 
serum  into  the  viscus.  By  direct  experiment  with  an  artificial  c.rcula- 
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tion  Dr.  Williams  has  proved  that  the  cut-out  frog’s  heart  actually  puts 
out  much  more  force  than  normal  under  the  influence  of  digitalis.  Dr. 
Williams  believes  that  the  increased  work  of  the  heart  is  largely  de- 
pendent upon  an  altered  tone  of  the  muscle,  producing  a more  complete 
diastolic  enlargement  of  the  ventricles.  That  the  systolic  arrest  of  the 
heart  by  digitalis  is  not  of  the  nature  of  a paralysis  but  of  a spasm  is 
indicated  by  the  fact  that  there  are  various  paralyzing  drugs  which, 
applied  to  the  contracted  heart,  will  cause  it  to  recommence  its  beat 
(Schmiedeberg,  Beitr.  z.  Anat.  u.  Physiol.,  Festgabe,  A.  Ludwig).  The 
experiments  of  Francois  Frank  upon  the  isolated  apex  of  the  heart 
appear  to  show  that  it  is  upon  the  muscle  rather  than  upon  the  intra- 
cardiac ganglia  that  digitalis  acts  ( Journ . de  Med.  de  Bordeaux,  xi.  67).* 
The  elaborate  experiments  of  L.  Traube  ( G-esammelte  Beitrage  zur 
Pathologie  und  Physiologie , Bd.  i.,  Berlin,  1871)  upon  warm-blooded 
animals  showed  that  in  dogs  moderate  doses  of  digitalis  produce  in- 
creased arterial  pressure,  with  lowering  of  the  rate  of  the  cardiac  pul- 
sation. When  toxic  doses  were  used,  these  phenomena  were  followed 
by  increase  of  the  pulse-frequency  and  fall  of  the  arterial  pressure, 
which,  however,  did  not  commence  at  the  same  time,  since  the  maxi- 
mum pressure  was  not  reached  until  the  pulse  had  risen  above  the 
original,  normal  point. 

The  experiments  of  Boehm,  Brunton  ( loc . cit.),  Gourvat  {loc.  cit.), 
and  Kaufmann  on  soluble  digitalin  {Rev.  de  Med.,  iv.),  are  in  accord 
with  those  of  Traube:  so  that  it  may  be  considered  proved  that  in 
mammals  moderate  doses  of  digitalis  produce  rise  of  arterial  pressure 
with  diminished  pulse-rate. 

Professor  L.  Traube  has  found  that,  after  section  of  the  vagi,  digi- 
talis is  in  warm-blooded  animals,  with  rare  exceptions,  incapable  of  re- 
ducing the  pulse-rate,  and,  contrariwise,  that  when  the  pulse-frequency 
has  been  reduced  by  the  drug,  section  of  the  nerves  causes  an  imme- 
diate and  very  marked  rise  in  the  rate  of  pulsation.  I believe  Boehm  f 
has  experimentally  confirmed  this,  as  have  also  Kaufmann  and  Gourvat. 

It  has  been  suggested  that  the  slowing  of  the  pulse  is  due  simply 
to  the  increased  arterial  pressure,  but  Kaufmann  {loc.  cit.,  p.  389)  has 
noticed  the  slowing  of  the  pulse  without  rise  of  the  arterial  pressure 
and  it  appears  to  me  demonstrated  that  digitalis  stimulates  the  cardiac 
inhibitory  nervous  apparatus.  The  experiments  of  Kaufmann  seem  to 
show  that  in  mammals  there  is  not  at  any  time  under  the  influence 
of  digitalis  an  increased  susceptibility  of  the  peripheral  vagi;  and  it  is 
probable  that  it  is  the  intra-cardiac  inhibitory  centres  rather  than  the 
fibres  of  the  vagi  which  are  acted  upon.  The  occasional  reduction  of 


son  ftnSDStITaren/rOPP08lt^0  r t0  *U  thU  °Id°r  0videnco  arc  the  researches  of  Messrs.  Donald- 
for  tho  reason"3  1 °'n  ^ Ph,JgloloM>  iv-)-  For  an  elaborate  discussion  of  this  paper,  and 

Febma^lSSS  ""  “ Sh°UU1  Change  °Ur  Vi0W8’  800  edit°"al  k,, 

t His  language  is  such  as  to  leave  tho  point  somewhat  doubtful.  Op.  cit.,  pp.  1S8,  189. 
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the  heart-beat  in  warm-blooded  animals  by  digitalis  after  section  of  the 
vagi  (Traube,  Kaufmann)  shows,  however,  either  that  the  inhibitory 
nerves  in  some  animals  find  another  path  than  the  pneumogastncs,  or 
else  that  there  is  an  additional— sometimes  inoperative,  sometimes  effi- 
cient—cause  of  the  reduction  of  the  pulse-rate.  As  it  has  been  shown 
that  digitalis  is  capable  of  slowing  the  beat  of  the  isolated  heart  of  e 
frog,  it  probably  exerts  a similar  influence  at  times,  in  mammals,  upon 

thcTcardiac  muscle  or  its  inhibitory  ganglia. 

Although  digitalis  does  increase  the  muscular  energy  of  the  heart 
it  seems  scarcely  possible  that  the  enormous  rise  of  pressure  produced 
by  it  can  be  owing  to  this  alone.  This  a priori  reasoning  has  received 
experimental  confirmation  from  Malan*  Fothergill  (loc.  cit.)  Gourva 
floe,  cit.),  Ackermann  {JJeher  die  Wirkungen  der  Digitalis,  in 
Sammlung  Klinischer  Tortrdge,  No.  48,  Leipsic,  1872)  and  Boldt  (ft- 
augural  Dissertation,  Schmidt’s  Jahrbiicher,  March  1872).  Tho 
three  of  these  investigators  have  found  that  the  arterioles  of  the  f og  s 
web  as  seen  under  the  microscope  undergo  very  decided  coata  t on 
after  the  systemic  use  of  digitalis;  and  Ackermann  states  that  if  the 
abdomen  of  a rabbit  be  opened  so  as  to  expose  the  arteries  of  the 
mesentery,  a very  marked  contraction,  even  to  the  partial  obhtera  ion 
of  the  luSen  of  the  vessels,  can  be  readily  seen  to  follow  the  exhibition 

°f  Boldt  experimented  upon  dualized  frogs  after  the  manner  of  Cohn- 
heim,  and  found  that  the  first  effect  of  the  digitalis  was  marked  con- 

Ua  IHs  stated  by  Kaufmann  that  in  the  latter  stages  of  digitalis-poison- 
ing leperi^l  vagi  are  paralysed  so  that  galvanic  stimulator 
th!ir  trunks  is  powerless  to  affect  the  heart.  This  appears  to  be  in 
opposition  to  all  previous  observations,  and  therefore  mus  e con  r 

befrccordtagT' Boehm,  Traube  found  that,  if  the  spine  be  divided, 

the  vaso-motor  nerve-centre,  digitalis  does  not 

increase  arterial  pressuie.  nirri+olis  <icts  uuou  tbe 

These  experiments  would  seem  to  prove  that  digital* acts 

vessels  by  stimulating  the  vaso-motor  centres  in  e , 

but  the/have  been  eontradi. ^ 

states  that  he  has  many  times  cut  ‘be  spin  injection 

tion  found  a very  marked  rise  of  arterial  piessmo  .'  


• Quoted  by  Fothergill  {op.  ctt.). 
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of  digitalis.  Unfortunately,  none  of  these  experiments  have,  that  I 
am  aware  of,  been  published  in  detail,  and  it  is  therefore  impossible 
to  analyze  or  to  reconcile  them ; but  Gorz  (, Schmidt's  Jahrbucher,  Bd. 
clviii.)  expresses  the  opinion  that  Ackermann  did  not  fully  divide  the 
cord  in  his  experiments.  Gorz  himself  found  that  a rise  is  produced 
by  digitalin  after  division  of  the  cord,  but  of  so  small  an  amount  as  to 
be  readily  accounted  for  by  the  increased  power  of  the  heart*  It  is 
exceedingly  probable  that  Gorz’s  explanation  is  correct ; moreover,  it 
is  possible  that  the  cord  in  these  cases  was  not  entirely  cut.  I have 
found  by  actual  experiment  that  a spinal  cord  may  be  so  divided  that 
the  animal  has  neither  sensation  nor  power  of  voluntary  motion  below 
the  point  of  section,  although  sufficient  nerve-fibres  retain  their  integ- 
rity to  transmit  vaso-motor  impulses,  so  that  galvanization  of  a sensi- 
tive nerve  below  the  point  of  section  produces  immediate  rise  of  the 
ar terial  pressure  without  eliciting  any  pain-cries  from  the  animal.  Ur. 
J U.  Williams  (. Arch.f.Exper . Path.  u.  Pharm.,  xiii.  1)  has  also  found, 
after  reduction  of  blood-pressure  to  zero  by  chloral,  that  digitalis  will 
cause  rise  of  pressure.  This  does  not,  however,  throw  much  light  upon 
the  vaso-motor  action  of  the  drug,  because  by  enormous  doses  of  chloral 
the  heart  is  ahnost  as  much  affected  as  is  the  vaso-motor  system.  Drs 

ffT^hrt  f 6yer  (J°Urn:  Anat •’ P- 138)  injected  di§italin  int0  the  ear 
of  a rabbit  whose  cervical  sympathetic  and  pneumogastrics  had  been 

certs05!  5 b W6re  Unable  t0  0btaiU  anF  satisfactory  result;  there  was 
certainly  no  constant  perceptible  contraction,  although  sometimes  the 

In7eZtrr<Bv7  t0  rty  themselves  more  ‘tan  before  the 

injection.  By  consentaneous,  independent  researches,  Drs  Eino-er  and 

l27VMSd70Mr-  T™’  “1  Messrs.  DonaldX  and 

modified  fT™’  F lySl°l}  1V>)’  U81nS  the  method  of  Gaskell  more  or  less 

E ssta-z  sis 

that  digitalis  has  a dirprt  + • iad  must  be  acknowledged 

lZlZ!_a  "**  aCtWn  Up°n  the  walls  °f  ^ arterioles,  but  it 

Of  it  (l0:XlnmM  b60n  °bSerVed  by  Kaufmann'  wh0  docs  not,  however,  give  the  extent 

plie/ by  ^77  ^ whioh  hnd  bccn  “np- 

vessels  of  the  kidnoy  they  actively  dilated  .,'er°r’  ““  0Und  that  instead  of  contracting  the 
* otivoly  dilated  them  and  increased  the  flow  of  liquid. 

23 
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is  highly  probable  that  it  also  acts  upon  the  vaso-motor  centre  in  the 

medlt  has  been  shown  that  the  dicrotism  in  the  frog’s  pulse  is  due 
to  an  attempted  diastole  before  the  systolic  impulse  has  yielded;  and 
Kaufmann  has  determined  that  in  the  mammal  a similar  partial  relax- 
ation, arrested  by  a renewed  very  brief  systole,  occurs  and  gives  origin 
to  a double  pulse  Kaufmann  has  also  noticed  that  a tendency  to  car- 
diac tetanus  is  manifested  in  the  horse,  as  m the  frog,  under  the: mflm 
ence  of  digitalis,  but  that  in  the  former  animal  a permanent,  complete 
cardiac  spasm  never  occurs.  He  has  further  experimentally  determined 
that  the  diastolic  as  well  as  the  systolic  intra-ventricular  premire » 
increased  but  that  the  diastolic  intra-auncular  pressure  is  slightly 
diminished  If  it  should  be  hereafter  proved  that  these  are  constan 
"ena,  it  would  appear  that  the  drug  acts  upou  the  veutnoles 

""uoTn^pro^ou  expresses  our  present  knowledge,  and 

in  Experience,  decided  therapeutic  doses  of  dV 

taKin^sinoth 

times  “am  time  the  krterial  tension  is  augmented  Poisonous 

loTe  ’induce  “r  a time,  increase  of  the  pulse-rate,  wtth  smaUness 
^weakness  of  the  wave  and  loweijd son3  su, 
Sphygmographic  studies  of  bPeen  Lde  hy  M. 

fenng  from  various  acu  c Constantine  Paul 

Leg,-„ux  M.  Bordier  CM  ^ * tAna,  et  de 

(BuH  ™‘™^086  ’|he  problems  offered  by  these  gentlemen  are  so 
la  Physiol,  18  )•  ^otailed  study  almost  impossible;  but,  as  a 

complex  as  to  rendei  a fi  personal  experience.  Paul 

whole,  their  tracings  seem  to  the  drug  has  reduced  the 

Lorrain  calls  attention  to  the  fact  the  auscultation, 

pulse-rate  very  greatly  a second  ab ^ <£*£^5“,  some  of  his 
sometimes  be  beard  occurring  ul'n=  dicrotic  It  is  evident  that  in 
sphygmographic  tracings  are  as  in  animate ; and 

man  the  second  systolic  ',10™“  i i 'framed  for  the  lower  mam- 
it  seems  very  certain  that  the  pioposn 

mals  applies  also  to  man. 
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. When  the  pulse  has  been  reduced  by  digitalis  to  forty  or  fifty  a 
minute,  the  change  from  the  recumbent  to  the  erect  position  will  not 
infrequently  suffice  to  alter  at  once  its  character,  so  that  it  will  become 
feeble,  small,  and  one  hundred  and  fifty  per  minute.  The  explanation 
of  this  seems  to  be  that  the  heart  of  such  a patient  is  just  in  the  posi- 
tion in  which  the  diastolic  impulse  is  being  overcome  by  the  excessive 
systolic  stimulation  of  the  drug.  While  the  patient  is  recumbent  the 
line  is  not  passed  over,  but  the  additional  stimulation  of  the  erect  posi 
tmn  carries  the  heart  beyond  the  limit  of  regular  diastole,  and  the  over- 
eflects  of  the  drug  are  at  once  manifested. 

The  influence  of  digitalis  upon  the  urinary  secretion  in  health  has 
been  studied  by  numerous  observers,  with  such  diverse  results  as  to 
prove  that  the  action  of  the  drug  on  the  kidneys  is  so  inconsistent  and 
Tarymg  as  to  render  it  probable  that  it  is  in  great  measure  indirect 

"“hit te  *«•  **  Aj  21 

sciences,  Phila,  Dec.  1858),  and  Brunton  (loc.  cit.)  have  found  the  secre 

and  H0m0U6  (Archives  Perales, 

doff  2 'of  Tl7  T7  0areful  “Pcrhnents  of  Winogra- 

‘ 2222  2/^  PraU.  Xeilk.,  1862.  Bd 

™ a>-t 

AH  four  observers  noted  lessening  of  tie  0h  ^ It™  'T^ 
the  crystallized  divitalin  of  ]Wi  JL V aZ  * Me&erand>  using 
five  per  cent  hut  ST  f°Und  hl8  urine  “creased  twenty- 

2rZ2gti tei  twenty  POT  ^eul 

taking  large  doses  of  diXl  Z T".  “ the  min6  both  of  patients 

(Paris  Thesis,  1868).  EMfmann  (he  eff  pZl^atM  'thYd*  ^ 
leaves,  or  preparations  which  produce’ lnc’\P;  413).8tates  that  digitalis 

an  increase  in  the  elimination  of  urea  but  th^wh0“’d“Ti-ta  ““  d°S 
m solution,  so  as  to  avoid  nil  w 1 •’  •+  ■ at  wlien  digitahn  is  given 
diminished.  loCal  lmtatl0n>  the  excretion  of  urea  is 

a number^  °f  lowor  th<)  ^P^ature 

however,  that  thTfen  of  *'li  “imak  II  «em, 

ceded  by  a rise,  as  has  been  noted  b'  i"  g,OTerally>  if  -ot  always,  pre- 
Demarquay,  and  Leeointe  Counted  if  ouley  and  ®oynal,  by  TJumeril, 
(These,  1867,  quoted  by  feutwaft  anJbvT°n)’  ^ ^ by  Le«ros 
18U,  p.  572).  Kaufmann  believed tW 2T  ( “'  MU~  * PaTis > 

(0’ The5effec\aoftf,!r0n  ‘ fe6ble  d°“.igU!t.0f  ri>0tal 

of  tteraPeutic  doses  in  the  normal  condition  has  not  been 
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, 1 + AinA  +w  T am  aware  of.  But  in  a number  of  cases,  chiefly 

of™Vmonia,’  Z.  B.  Coblentz  (Strasbourg  Thesis,  1862)  found l that 
abo'ut  twelve  hours  after  the  fall  of  the  pulse  there  was  also  a (all  o 
1 + The  tendency  of  our  present  knowledge  is  to  conne  • 

So  tauLtion;  and  it  seems  very  possible  that  therapeutic  doses  m 
health  may  be  found  to  increase  bodily  heat,  althoug  i m eve  J 

“%Hulnp“™s.-The  chief  clinical  use  of  digitalis  is  in  diseases  of 
the  heart  - and  from  what  has  been  said  of  its  physiological  action 

izxz  rsri” 

it.  By  subduing  irregular  action  remedy  is  of 

by  energizing  the  musculai  power  o tension  all  over  the  body, 

incalculable  service,  and,  increasing  - ^ e t0  ,ow  pressure 

causes  the  disappearance  or  lessening  of  symptoms  1 

^ t "cal  necessity,  if  our 

action  of  digitalis  has  ^ t0  a B;mply  loss  of  cardiac  power ; 

of  the  greatest  service  when  the  lesio  P*.  ^ Qt  In  simple 

and  clinical  experience  ta  es  wi  muscle  without  valvular 

dilatation,  or  in , ^ itaUs  are  most  favorable, 

lesion,  the  results  of  the  <=>  , digitalis  does  harm,  and 

on  the  other  that  although  this 

should  never  he  used.  It  m proved  to  be  the  action  of 

agrees  with  what  the  expenmen  . & clinicai  fact  by  prac- 

digitalis,  yet  it  was  discovered  m eP®“  d experimental  therapeutics 
titioners.  Thus  Niemeyer  w ^ study  them  deeply  and  prac- 

because  he  would  not  take  th  erstanding  them,— Niemeyer 

tically  and  was  therefore  mcapa  hypertrophy  is  unsuitable.” 

says,  “ Digitalis  in  pure  uncomphca  ed  hypertr^p  y under  ^ 

Valvular  lesion  of  cases  to  hyper- 

favorable  circumstances  to  ddatatm  , hypertrophy  with 

trophy,  or  rather  in  the  great  ma  o n 5 ^ of  cases  JV  it  might 
dilatation.  Following  out  the  pm  c pie  « ea dy  ^ ^ 

seem  at  first  that  the  use  of  digitalis  m ^ertrop  hat 

“ “™st  bo 
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borne  in  mind  that  structural  hypertrophy  and  functional  hypertrophy 
are  different  things : by  this  is  meant  that  although  a heart  be  enlarged 
and  absolutely  stronger  than  normal,  yet  it  may  be,  relatively  to  the 
work  required  of  it,  weak.  Thus,  if  1 represents  the  normal  work  of 
the  heart  and  1 its  normal  power,  if  the  former  be  increased  to  4 and 
the  latter  to  3 the  heart  is  really  in  the  position  of  a weak  organ, 
although  possessed  of  three  times  its  original  strength.  Hence  it  is 
that  digitalis  is  often  useful  in  valvular  disease  with  hypertrophy.  In 
the  vast  majority  of  cases  the  heart  with  diseased  valves  is  in  the  posi- 
tion just  spoken  of;  but  sometimes  the  work  advances  only  to  2 and 
the  strength  to  3 ; then  the  hypertrophy  becomes  excessive,  and  digi- 
talis win  increase  the  difficulty.  In  almost  ah  cases  the  increased  power 
ot  hypertrophy,  unless  the  muscle  be  degenerated,  renders  effectual 
smaller  doses  than  can  be  used  in  dilatation,  and  also  increases  the 
danger  of  the  over-action  of  large  doses. 

In  mitral  insufficiency  and  in  mitral  stenosis  digitalis  is  often  of  great 
service.  It  is  evident  that  in  both  instances  the  valvular  lesion  leads 
as  its  first  result  to  pulmonic  hyperaemia.  How  does  the  digitalis  lessen 
tins/  In  the  case  of  stenosis,  the  diastole  being  lengthened  by  the 
remedy,  the  auricle  is  afforded  more  time  to  empty  itself  into  the  ven- 
tricle through  the  narrowed  orifice,  and  at  the  same  time  is  strengthened 
m f8  contracting  P°wer;  evidently,  then,  the  left  ventricle  when  its 
systole  occurs  will  have  much  more  to  contract  on  than  before  the 
digitalis  was  administered,  and  the  amount  of  blood  in  the  systemic 
circuia  ion  will  be  increased, -fi,,  the  amount  in  the  pulmonic  circula- 
tion wlU  be  diminished;  further,  the  right  ventricle  will  have  greater 
power  afforded  it  to  force  the  blood  through  the  lungs -ie  tf  resist 

origta  fr°m  ‘he  ’eft  aUri°le  ‘°  Whieh  tbe  imPe2e’d  valve  gives 

theXXXX,^  meCbanism  « different,  but  the  result  is 
the  same.  The  increased  power  of  the  systole  will  throw  proportion- 

open  X The^°U?h  °ri6ee  th“  throuSh  tbe  P^ally 

P ..  ' Tbe  °Pemng  at  the  insufficient  mitral  valve  is  much 

Tpidt  aonf  thH  °b“  than  th6  a°rtic  -mce.  As  th  e LTo  r 
f -P  . 7 th  current  lncreases  under  the  action  of  dio-italis  the 

evXlyXShfXr*  b°nh  °riflC6S’  of  increased 

aortic  opening  Hence  tVT  “itraI  leak  than  “ the  wide 

smaller  as  thf  cardiac  forced  arg6  oon8tontly  gains  upon  the 

the  systemic  circuMon  he  n „ 7™ ’ “f1  bl»°d  ^ 

right  ventricle  shX  the t E , ?’°  Te88el3  are  reli(m>d.  Again,  the 

strongly  upon  the  n 1 • imu  aat  actl0n  of  the  drug,  and  acts  more 

flow  from  ^ the  T7  ’^f"8  ““  dira0‘ baokward 

which  digitalis  seXo  K a-  I0868  0f  mltraI  enrdiac  disease  in 

In  some  ogf  these  cZsX  ^eu  given  acts  unhappily. 

strain  upon  the  auricles  IfthTvX  ’i'T'8'!  '8  pr°bably  caU8od  b-T  a 
i uncles,  if  the  ventricle  be  already  too  strong  for  the 
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auricle  and  if  by  virtue  of  a very  patulous  mitral  valve  the  backing 
of  the  blood  upon  the  auricle  is  very  easy,  it  is  readily  understood  bow 
increasing  the  power  of  the  ventricle  may  augment  the  ajcular  rtra^ 
Especially  is  this  consideration  important  in  the  light  of  Kaufma 
researches  which  seem  to  show  that  the  ventricle  is  more  affected  by 
digitalis  than  is  the  auricle,  and  hence  that  a stimulated  ventricle  may 
Wa  to  be  met  by  a non-stimulated  auricle.  . 

^ In aortic  constriction  digitalis  is  useful  when  the 
to  fail  In  these  cases  compensatory  hypertrophy,  w th  slo"n“*° 
action  is  very  apt  to  occur,  or  even  to  become  excessive : much  mor 
frequently  do^s  this  happen  than  in  mitral  disease.  **»£££ 
insvffldency  the  prolonged  diastole  of  digrtalrs  action  favors  the  retur 
If  Hood  to  the  heart,  and  is  not  advantageous.  It  rs  evrdent  that 
d i2  is  not  so  generally  useful  in  aortic  as  in  mitral  disease : never- 
theless when  the  heart-muscle  fails,  and  the  hypertrop  y is  no  eo  * 

’ +1-.P  rirnp-  is  useful  in  both  aortic  stenosis  and  insufficiency. 

CmC  Xt  which  have  been  brought  forward,  it  is 

“ t ssss- =±^— 

irritability  evidently  connected  w ' inMbitory  nerves,  Dr.  Da 

in  the  early  stages  of  the  ~ for  some 

timCoflXtei  a permanent  cure.  When  hypertrophy  had  taken 

P4kehreM  Sel  by  dijnlis  in  not  too  inveterate  cardiac  disease 

is  often  in  a measure  permanent,  ^^‘hmmrtrophy.  ^DUatat.bn  is 
rially  in  the  production  o compens  fibre  j lax  and  acting 

certainly  more  apt  to  occur  when  the  secondly,  the 

feebly  than  when  it  is  tone  up  f necessity  directly  or  indi- 
stimulus to  action  in  a muse  e 18  most  important,  improved 

rectly  a stimulus  to  its  nutrition  ; improved  blood- 

by  the  following  considera- 

t10  During  systole  the 

relaxed  walls  is  del  ivod  fiom  aorta-  the  blood  squirts  into  the 

an  unbroken  stream',  and  probably  does  notenter 

. Consult  Fothorgill,  , / «***«.  Phil..,  M™.  P-  “• 
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freely  the  coronary  artery.  But  when  the  reflux  wave  comes,  the  aortic 
valve  flaps  to,  and  the  whole  pressure  of  the  blood-column  forces  the 
liquid  into  the  open  cardiac  arteries.  If  the  arterial  system  be  emptied, 
or  nearly  so,  the  arteries  are  not  distended  sufficiently  to  give  origin  to 
a powerful  reflux  wave,  and  but  little  blood  enters  the  coronary  artery, 
i.e.,  the  cardiac  walls.  The  dilated  feeble  heart  is  unable  during  systole 
to  free  its  walls  thoroughly  of  venous  blood,  and  during  diastole  the  force 
is  lacking  for  driving  in  the  arterial  blood.  Digitalis  enables  the  cardiac 
muscle  to  free  itself  thoroughly  of  venous  blood,  and  at  the  same  time, 
by  restoring  to  a greater  or  less  degree  the  normal  balance  of  the  circu- 
lation and  removing  the  excess  of  blood  from  the  general  venous  system, 
gives  the  aorta  sufficient  blood  to  provoke  an  active  reflux.* 

It  in  aneurism.,  or  in  general  capillary  atheroma,  there  be  increased 
resistance  to  the  circulation,  and  the  heart  have  not  sufficient  power  to 
meet  this,  digitalis  may  be  useful,  but  must  be  employed  with  caution. 
It  undoubtedly  increases  arterial  pressure ; and  this  increased  pressure 
may  prematurely  rupture  an  atheromatous  cerebral  capillary  or  tear 
open  the  thinned  wall  of  an  aortic  aneurism.  The  use  of  digitalis  for 
the  purpose  of  “ quieting  the  circulation”  in  aneurism  is  very  dangerous, 
have  seen  immediately  fatal  hemorrhage  produced  thereby. 

In  cardiac  dropsy  digitalis  is  of  service  probably  not  only  by  regu- 
lating through  the  heart  the  circulation,  and  by  evacuating  the  surplus 
md  through  the  kidneys,  but  also  by  an  action  upon  the  vessels. 
Clinicians  do  not  allow  enough  for  the  role  of  the  vaso-motor  nerves  in 
dropsy  Without  saying  more  as  to  the  clinical  side  of  this  question 
w ich  I have  discussed  elsewhere  ( American  Journal  of  the  Medical 
Sciences,  July  ,1871),  it  may  be  allowable  to  allude  to  the  experiments 
of  Ranvier  ( Gomptes-Bendus , 1869,  p.  1327),  who  found  that  when  the 
vena  cava  was  tied  in  a dog,  and  the  sciatic  nerve  of  one  side  cut 
oedema  occurred  only  in  the  leg  whose  nerve  was  divided. 

igitalis  in  large  doses  is  a very  valuable  cardiac  stimulant  in 

hZ°m7  7 7 C°UapSe  fr°m  hemorrhaSe  or  other  cause.  (See  Pa - 
rftiof  T h T JTn •’  1874’  P‘  273’)  To  overcome  its  slowness  of 

effects  iT6  T hypodermically  often  with  the  most  remarkable 

iected  int  T 7 \°  ^ minims  of  the  tinoture  should  be  in- 

jected into  the  arm,  and  repeated  in  half  an  hour  if  absolutely  neces 

sary,  or  one-fiftieth  of  a grain  of  the  digitalin  may  be  substituted.  In 

Professor  MarUn  teJtTZ w ^aUhe  “ r™"8  editi°nS’  alth°Ugh  th°  oxPeri“<^s  of 

systole.  The  a°tiV6  " fte  ^ 

heart  makes  one, "however  ladl ^ ^ ^ ™ ^ ^ ®f  a systolic 

freely  during  systole  as  in  the  first  ne  ' 1 f v D°  U81°D  that  th°  bl°0<i  entors  tho  muscles  as 
view  were  adopted,  the  therapeutio  rea^n'  ° ^Ioreover>  oven  if  Professor  Martin’s 

drift;  tho  facts  remaining  that  tho  h T"/  °n  y haV°  t0  be  chnnged  in  wording,  not  in 

that  the  relief  of  tbo  oirouletion  by  the  diailiv  ""  \ TVa,‘°n  aro  "P*  to  8°  ll'LM‘l  in  bend,  so 

in  the  heart-musolo.  g 13  may  brlnS  ubout  permanent  nutritive  changes 
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my  experience* * * *  the  digitalin  has  several  times  given  rise  to  severe  local 

irritation,  the  tincture  very  rarely. 

A number  of  eminent  physicians  assert  that  they  have  obtained 
excellent  results  by  the  use  of  half  an  ounce  of  the  tincture  of  digitalis 
in  the  treatment  of  delirium  tremens , especially  in  those  cases  m which 
the  pulse  is  very  soft  and  feeble.  The  evidence  of  the  value  and  safety 
of  the  remedy  in  such  cases  is  too  strong  to  be  overlooked,  but  does  not 
to  my  mind  indicate  the  possession  of  narcotic  properties  by  the  drug. 
The  rest  and  sleep  which  have  followed  the  administration  have  proba- 
bly been  the  result  of  the  cardiac  stimulation  and  the  increased  flow  ot 
blood  to  the  nerve-centres.  Enormous  doses  of  digitalis  are  tolera  e 
in  these  cases,  probably  because  the  heart  has  become  by  long  ban 
very  much  benumbed  to  the  influence  of  stimulants.  Their  use  is  not, 

however,  entirely  free  from  dangei.  . 

Closely  allied  to  the  last  use  of  digitalis  is  its  employment  in  poison- 
inq  by  substances  such  as  muscarine , delphinine,  and  aconitine  whic 
a/re  J the  heart  in  diastole.  Boehm  has  shown  (Pfluger’s  ***** 
1872)  that  in  digitalis-poisoning  of  the  frog,  even  when  systolic  eardi 
arrest  has  occurred,  these  substances  will  often  restore  he  card.ae 
movements a proof  that  real  antagonism  exists  in  then  action 
Sobie  reports  a case  (Brit.  Med.  Journ.,  Dec.  1872)  of  recovery  after 
the  ingestion  of  an  ounce  of  Fleming's  tincture  of 

due  to  the  hypodermic  injection  of  twenty  minims  of  tincture  of  dig - 
tehs  and  the  exhibition  by  the  mouth  of  three  doses  in  an  hour  of  a 
mixture  of  tincture  of  digitalis  (one  drachm  each  dose),  brandy, 

am  Di^alis  is  often  of  great  value  in  various  acute  disease^ pachas 
adynamic  vneumonia  and  adynamic  fevers,  by  maintaining  the  heart 
aS  n can  have  no  effect  upon  the  diseases  themselves,  but  may 

help  most  opportunely  to  sustain  thought ^iwirt  iB 

; etT^tL  »tl  “ forei/g  blood  through  Phonic  capdlaries 
pressed  upon  and  reduced  in  their  aggregate  lumen  by  exudation,  g 

tali8wTh  the  i L^afSSSTan  active  antipyretic,  it ^has  been  pre- 
scribed in  various  aciite  dbeaae is  the  tempera- 

that  in  healthy  ™ 

any  decided  influence  in  depressing  the  temperate  . at 

fore,  no  good  physiological  ba8^°\\  \7t  may  directly  or  Indirectly 
the  same  time,  it  is  very  possible  that  it  may  mice  j 

* Local  irritation,  and  oven  the  production  of  abawsses  hav^ako  be  u2  also 

observers  besides  myself.  See  Witkowski,  Deutsche.  Arctov  f.  KU 

Pel,  Centralbl.  f.  Med.  Wise  1877  p.  1M.  r?ico{  Rev(ew>  ssxi.  513;  Grimsha*, 

P,,tL  el",,,  J.U  .313,  A natio,  London  Sap..  «... 
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lower  the  temperature  in  disease.  Clinical  proof  of  this  is,  however, 
still  wanting.  The  strongest  evidence  in  favor  of  such  action  is  fur- 
nished by  the  records  of  Professor  Wunderlich  ( Medical  Thermometry , 
Syd.  Soc.  Trans.,  p.  325),  according  to  which  from  half  a drachm  to  a 
drachm  of  digitalis,  given  in  divided  dose  during  three  or  four  days  in 
the  second  or  third  week  of  severe  typhoid  fever,  immediately  produces 
a slight  fall  of  temperature  in  a large  proportion  of  the  cases,  and 
sometimes  a considerable  fall.  This  fall  is  said  not  to  last  more  than  a 
day,  when  the  temperature  rises  again,  but  in  cases  favorably  affected 
does  not  regain  the  original  height ; the  pulse  is  very  much  lowered  in 
frequency,  and  remains  about  uniform  for  four  days.  It  is  evident 
that  at  least  in  some  of  these  cases  of  Wunderlich’s  the  drug  was  given 
about  the  time  natural  defervescence  would  be  expected  to  occur,  and 
that  the  slight  reduction  of  temperature  brought  about  at  such  time 
does  not  argue  very  strongly  in  favor  of  the  proposition  that  digitalis 
is  a powerful  antipyretic  in  disease.  Far  more  extensive  and  complete 
observations  must  be  made  upon  a rising,  not  a falling,  temperature, 
before  any  satisfactory  conclusion  can  be  reached.  At  present  the 
antipyretic  use  of  digitalis  should  be  purely  tentative.  In  puerperal 
fever,  Winkel  (Phila.  Med.  Times,  1874,  iv.)  believes  digitalis  does  good 
by  its  action  on  the  circulation,  by  contracting  the  arterioles  of  the 
uterus  and  by  lowering  temperature. 


The  property  of  causing  contraction  of  all  unstriped  muscular  fibres 
has  been  attributed  to  digitalis,  but,  while  the  probabilities  are  certainly 
such  as  to  invite  investigation,  we  have  no  definite  knowledge  upon 
the  subject.  Mr.  Dickenson  ( Med.-Cliir . Trans.,  vol.  xxix.)  asserts  that 
it  has  a powerful  action  in  causing  the  uterus  to  contract  and  to  arrest 
hemorrhage,— a few  minutes  after  an  ounce  and  a half  of  the  infusion 
is  swallowed  m menorrhagia,  severe  pains  resembling  those  of  the  first 
stage  of  labor  coming  on,  with  a momentary  profuse  discharge  of  blood 
and  clots,  if  there  be  any  present,  followed  by  arrest  of  the  flow  for 
ours.  Stadion  {Syd.  Soc.  Year-Book,  1862,  p.  461)  states  that  digitalis 
is  capable  of  temporarily  but  completely  annulling  the  activity  of  the 

T?LZ 7m  f tmaybe  regarded  “ a <™>  anaphrodisiac. 

“•  ?a™°‘  f'f:  Tlmes’  iv-  30)  mal«s  ‘lie  same  assertion,  and 
advises  the  use  of  the  drug  in  spermatorrhoea. 

heading  ^ °f  a8  a diuretic  will  be  considered  under  that 


sevoTffvT06^11  POi8°ning  by  digitali9’  the  first  symptom  of  any 
seventy  is  generally  vomiting  of  mucus  and  bile,  very  violent  and  very 

ordld^r  H the  Same  time  a feelh'S  of  of  the  head,  dis- 
.n  the  I ‘ontT  S°  manifosl  thems<!lTO!-  The  pulse  at  this  time 
patientw  1 P0“ ^ m“7  b°  ful1  and  stro“S  »d  slow,  but  on  the 

?ng  conLuinf  ::rralt  and  rai>id- Thc  ^ «»«. 

small  irreffular  i)lo3tr‘‘ltlon  conies  on,  the  pulse  becomes  feeble, 

all,  irregulai , although  the  beat  of  the  heart  may  be  strong  and  hard. 
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The  eyes  are  very  prominent,  the  pupils  fixed  and  dilated : according  to 
Tardieu,  an  almost  diagnostic  symptom  is  the  blue  color  of  the  sclerotic. 
Abundant  salivation  sometimes  occurs.  Intense  headache  and  pains  m 
the  back  or  limbs  are  often  complained  of.  Diarrhoea  is  very  generally 
present ; the  urine  may  be  suppressed.  The  intelligence  is  often  perfect 
in  the  midst  of  profound  collapse,  but  delirium  more  or  less  violent 
finally  comes  on.  Death,  usually  preceded  by  stupor  or  by  convulsions, 
takes  place  most  frequently  in  one  or  two  days,  but  has  occurred  as  ate 
as  the  tenth  day,  and  as  early  as  three-quarters  of  an  hour* 

In  the  majority  of  cases  of  digitalis-poisoning  the  patient  recovers. 
When  this  happens,  the  symptoms  gradually  ameliorate.  Cardiac 
weakness,  and  even  a bruit  de  souffle , with  more  or  less  exophthalmos, 
is  said  to  have  persisted  for  weeks  in  some  cases.  In  poisoning  y 
digitalin  the  symptoms  are  those  of  rapid  digitalis-poisonmg  -violent 
vomiting,  intense  cephalalgia,  and  sometimes  rachialgia,  irregular,  feeble, 

intermittent  pulse,  and  paroxysms  of  suffocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known.  A large  tea- 
spoonful of  the  tincture  is  said  to  have  caused  alarming  symptoms  in  a 
young  puerperal  woman  (Tardieu,  Clinique,  p.  685,  Obs. . VIIL»  a™’ 
1867V  twenty  grains  of  the  extract  proved  fatal  on  the  tenth  day 
(Ibid  ’ Obs.  VI.),  and  two  and  a half  grammes  of  the  lea™s  m ^nfusion 
on  the  fifth  day  (Ibid.,  Obs.  X.)  ; fifty 

of  digitalin  have  been  recovered  from  (Ibid.,  Obs.  XII.,  X 0 > 
one-fourth  of  a grain  of  digitahn  (Gazette  Hebdoin  j,  ) P 
duced  very  violent  but  not  lethal  symptoms.  In  the  only  fatal  ca 
of  digitalin-poisoning  I know  of  (Affaire  Gouty  de  la  Pomerrais ), 

amount  ingested  was  unknown.  i j 

The  treatment,  after  the  evacuation  of  the  stomach  and  bowels,  and 

the  very  free  administration  of  tannic  acid,  as  the  best  although  an  uni  e- 
iatle  chemical  antidote,  should  consist  in  the  exhibition  of  opium  and 
If  ataohoL  stimulants,  with  rest  in  the  horizontal 
no  recorded  experiences  with  the  antagonistic  poisons  to  digitalis  s 
a,  aconite  or  muscarine.  As  it  is  possible  that  while  so  far  as  the  hear 

is  concerned  they  may  be  really  antagonistic  and  yet  may  intern  y 

action  of  digitalis  on  the  cord,  their  use  requires  caution. 

Two  cases,  one  ending  fatally,  of  what  may  be  considered  » » 
diJalLoisoiing,  have  been  reported  by  Dr.  Kbhnhorn 
i 583)  The  symptoms  were  loss  of  appetite,  tinnitus  aui  mm,  v » > 

=gtcass« 

* See  case  reported  by  M.  Barth,  quoted  by  mmJgmnnws  of  digitalin,  the  symp- 

grammoa  of  tinoturo  of  digitalis,  said  to  contain  . n lse  _forty  per  minute, 

tomB  we  vomiting,  great  pain  in  the  hea  , pros  “ 1 ’ J it8  maximum  intensity  at 

397). 
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Administration. — Digitalis  may  be  given  in  substance  in  the  form 
of  pills  ; the  dose  being  one  grain  three  times  a day,  and  increased  until 
6ome  effect  is  produced.  The  solid  extract  {Extractum  Digitalis , U.S.) 
is  less  reliable  than  the  leaves ; its  dose  is  one-fourth  of  a grain.  When 
a rapid  action  is  desired,  one  of  the  following  officinal  preparations,  or 
the  digitalin,  should  be  used:  Infusum  Digitalis  (1  to  66.6), — dose,  one 
fluidrachm  to  half  a fluidounce;  Tinctura  Digitalis  (1  to  6.66), — dose, 
five  to  twenty  drops ; Extractum  Digitalis  Fluidum, — dose,  one  to  two 
drops.  Abstractum  Digitalis,  U.S. — Abstract  of  digitalis  is  a good  prepa- 
ration, twice  as  strong  as  digitalis  itself,  and  to  be  given  in  half  the 
dose.* 

In  emergencies  where  single  doses  are  administered  they  may  be 
very  much  larger  than  those  here  given.  Thus,  of  the  tincture  two 
fluidrachms  or  even  half  an  ounce  may  be  exhibited ; of  the  infusion, 
a wineglassful.  Moreover,  in  desperate  cases,  the  physician  is  justified 
in  taking  the  risk  of  the  administration  of  repeated  very  large  doses 
of  digitalis.  I have  seen  a number  of  cases  of  excessively  severe 
chronic  cardiac  failure,  with  Cheyne-Stokes  respiration,  orthopncea,  and 
almost  absolute  insomnia,  in  which  the  administration  of  half  a drachm 
or  a drachm  of  the  tincture  of  digitalis  three  or  four  times  a day  has 
enabled  the  patient  to  resume  for  a time  the  ordinary  duties  of  life. 
In  almost  every  case  of  this  character  which  I have  watched,  death 
has  finally  come  by  sudden  syncope,  while  the  patient  was  still  going 
about  and  enjoying  a comfortable  life.  I do  not  believe  that  the  arrest 
of  the  cardiac  action  has  been  due  to  a direct  action  of  the  drug,  but 
simply  that  the  enormous  doses  of  digitalis  have  stimulated  the  heart 
and  steadied  its  expenditure  of  force,  so  that  it  was  enabled  to  go  on 
until  the  last  particle  of  cardiac  vital  power  was  exhausted.  I may 
further  say  that  in  the  experience  of  twenty-five  years  in  which  I have 
used  digitalis,  frequently  in  enormous  doses,  I have  never  seen  a case 
in  which  I thought  it  did  serious  harm  by  a toxic  action.  The  infusion 
of  digitalis  is  believed  by  many  practitioners  to  be  more  active  than 
the  tincture.  This  is  simply  because  tbe  infusion  is  commonly  used  in 
much  larger  doses  than  the  tincture.  Either  preparation  is  efficient  if 
properly  made  from  fresh  leaves. 

When  digitalis  is  administered  persistently,  its  first  evident  influence 
may  be  suddenly  developed  after  long  delay  (case,  Phila.  Med.  Times, 
vol.  ii.  p.  24).  It  is  said  that  sometimes  the  first  marked  symptom  of 
this  so-called  cumulative  action  is  severe  syncope,  followed  by  paraplegia, 
vomiting,  diarrhoea,  delirium,  general  insensibility,  and  death.  Such 
cases  must  be  extremely  rare : usually  a sudden  drop  of  the  pulse  is  the 
most  sei  ious  effect,  provided  that  the  administration  of  the  remedy  be  at 
once  suspended.  It  is  a matter  of  much  importance  to  determine  when 


ce  rlin„  to  Fraenkol  3 experiments,  tko  most  certain  preparation  of  digitalis  is  the 
vinegar;  then  comes  the  infusion,  and  finally  the  tincture  ( Chariti-Annalen , 1881,  225). 
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this  cumulative  action  is  to  be  expected.  It  is  probably  connected  with 
slow  absorption  and  elimination,  and  is  much  more  prone  to  occur  when 
there  is  no  diuretic  effect.  It  is  also  very  apt  to  appear’  after  tapping . 
the  sudden  removal  of  pressure  from  the  vessels  leads  to  the  picking 
up  from  the  tissues  of  serum,— saturated,  it  may  be,  with  digitalis 
principles,— and  also  to  the  rapid  absorption  of  any  digitalis  which  may 
be  in  the  alimentary  canal.  Drs.  T.  Lauder  Brunton  and  J . Theodore 
Cash  ( Pond . Practitioner , xxxiii.  272)  find  that  high  temperature  so 
weakens  the  cardiac  inhibitory  apparatus  in  the  cat  that  it  will  not 
respond  to  digitalis,  and  believe  that  this  direct  action  of  the  bodily 
heat  is  in  many  cases  of  fever  the  reason  why  digitalis  will  not  act. 
They  caution  against  its  too  bold  use  in  diseases  with  a sudden  defer- 
vescence, because  when  the  temperature  suddenly  falls,  inordinate  digi- 
talis effects  may  appear.  It  should  be  a general  practice  in  the  persist- 
ent administration  of  digitalis  to  interrupt  its  use  occasionally  so  as  to 
allow  a clearance  of  the  system. 

As  already  stated,  the  digitalin  of  commerce  is  a complex  body  of 
various  composition,  power,  and  even  properties,  and  there  is  no  suffi- 
cient reason  for  its  employment.  Even  for  hypodermic  use  the  tincture 
seems  preferable,  as  the  digitalin  solution  appears  to  undergo  change  m 
a few  hours,  and  usually  causes  more  irritation  when  injected  than  does 
the  tincture.  The  dose  of  digitalin  is  one-fiftieth  of  a grain. 


CAFFEA— COFFEE. 

The  seeds  of  the  Caffea  Arabica  are  such  familiar  objects  that  space 
will  not  be  here  occupied  with  their  description.  It  should  be  remem- 
bered that  roasted  coffee  contains,  besides  Caffeine , an  empyreumatic 
oil,  which  has  decided  effects  upon  the  system. 

CAFFEINA— CAFFEINE.  U.S. 

Caffeine  occurs  in  long,  snow-white,  silky,  opaque,  odorless  crystals, 
sometimes  conjoined  into  feathery  crystals,  of  a feebie  bitter  taste, 
has  a neutral  reaction,  but  unites  with  acids  to  form  salts.  It  is  soluble 
in  100  parts  of  water,  in  160  parts  of  absolute  alcohol,  and  in  -0  parts 
of  ether  It  was  first  discovered  in  coffee  by  Bunge  ( Schweigg . J<mn. 
Chem.  Phys.,  xxxi.),  in  1820.  In  1827,  Oudry  discovered  a principle  in 
tea  which  he  called  theme,  which  in  1838  was  proved  by  Mulder  and  C 
Jobst  to  be  identical  with  caffeine.  Martins,  Stenhouse  J.  a 

other  chemists  have  also  shown  that  caffeine  is  the  uetive  pnr^ple  o 
Guarana  Cthe  fruit  and  leaves  of  the  Paullima  sorbihs  of  Brasil),  o 
Mate,  or  Paraguay  tea  (the  leaves  of  the  Ilex  Paragua.ensis),  and 

i • cjooil,  America  very  largely  as  a substitute  for  tea.  According  to  the 
,*  * of  Rio  Janeiro,  it  contains  * ll”"*“<1  of  c.ltcinoi  hoU  • 

- in“°”  - 
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the  Kola  nut  of  Africa  (Cola  acuminata).  H.  M.  Smith  (Journal  of  Ap- 
plied Science , Sept.  1874)  has  also  found  it  in  Yaupon  (the  leaves  of  our 
native  Ilex  Cassine). 

Physiological  Action. — The  study  of  the  physiological  action  of 
caffeine  in  relation  to  its  therapeutic  use  can  be  most  conveniently  made 
in  two  divisions,  namely,  the  action  of  toxic  and  that  of  minute  doses. 

Toxic  Doses. — The  influence  of  the  alkaloid  upon  frogs  has  been 
studied  by  Albers  ( Deutsche  Klinik , 1853,  p.  370),  Falck  and  Stuhl- 
mann  ( Virchow's  Archiv,  Bd.  xii.  p.  365),  Mitscherlich  ( Der  Cacao  und 
die  Chocolade,  Berlin,  1859),  I.  Hoppe  (L'Echo  Med.,  1858),  Brill  ( Das 
Kaffein,  Inaug.  Diss.,  Marburg,  1861),  Oscar  Johannsen  ( Ueber  die 
Wirkung  des  Kaffeins,  Inaug.  Diss.,  Dorpat,  1869),  and  various  other 
observers.  The  minimum  fatal  dose  is  stated  by  Leven  (Arch,  de 
Physiol.,  1858)  to  be  .015  grain  in  a frog  of  moderate  size.  According 
to  the  various  observers,  the  chief  symptoms  induced  by  poisonous 
doses  in  the  batrachian  are  muscular  quietness  and  weakness,  with  dis- 
turbance of  respiration,  succeeded  by  a stage  of  violent  tetanic  con- 
vulsions, ending  in  general  paralysis  and  death  by  asphyxia,  the  heart 
beating  after  the  cessation  of  respiration,  although  evidently  much 
affected. 


Johannsen  denies  that  there  are  any  true  convulsions  produced  in 
the  frog  by  caffeine,  but  merely  a rigidity,  muscular  in  its  origin  and 
very  closely  allied  to  that  produced  by  heating  a muscle,— i.e.,  to  post- 
mortem rigidity.  Pratt,  however,  previous  to  the  publication  of  the 
paper  of  Johannsen,  had  very  clearly  recognized  the  existence  both  of 
this  muscular  stiffness  and  of  convulsions,  and  had  pointed  out  the 


sucked  up  through  a tube,  the  bulbous  end  of  which  is  furnished  with  a fine  sieve,  or  the 
powder  is  thrown  into  boiling  water,  and  when  the  mixture  recommences  boiling,  cold  water 
is  poured  into  it;  this  precipitates  the  powder,  and  the  infusion  is  taken  clear. 

indeed  a'kaloid  obtained  from  tea  and  known  as  theine  is  identical  with  caffeine; 

indeed,  most  of  the  caffeine  of  commerce  (Dr.  Charles  Rice,  American  Druggist,  March,  1SS6)  is 

theine  T h 7 ^ h0W6Ver> the  “PeAnents  of  Dr.  Thomas  J.  Mays  are  confirmed, 

n their  Zl  P^31010^1^11^ identlcal  ^h  caffeine.  The  argument  that  tea  and  coffee  differ 

has  no  force  hi  7 * ^ ***  that  theref°re  the  a]kaloids  °annot  b°  identical, 

roJil  „ ;i  “f  lnS  an  empyreumatic  oil  is  made  during  the  process  of 

roasting,  and  is  not  found  in  tea.  Dr.  Mays  asserts  as  the  result  of  his  experiments  made 

Llt^  f0l,0WS:  d-  Theine  principally  influences 

while  caffeine  docs  not.  3.  Theine  impairs  tCnZ 

^ 7 “m  1 ^ th6  VWy  IaSt  StaSe'  4-  Tk6  letka*  d-  sets 

whUe  caffoini  is  lr  r'  ^ al3°  C'aimS  that  tb°ine  iS  a P°WOrful  looal  aesthetic, 

Physicians  Phila  I80fi rhe. .00“par'S0n  the  various  papers  of  Dr.  Mays  {Trans.  Coll,  of 

does  not Tefto  me  tn  7'  /'  ^ °f  Ph*°iol°M’  vii'  «3;  Therap.  Oa,,  1885,  1886) 

sidered  as  sub  indie  ° Th  T theS°  aU<Seed  difforoncos>  and  the  matter  must  still  be  con- 
trial  of  theine  citrate  \ , r°SUU8  °btainCd  by  Dr'  Mays  aro  sufficient  to  warrant  the 
or  inflamed  parts  as  a l^TaLThoMc0"  * ‘ ““  *°  ‘ °f  * g,ai“  pai“ful  nCr™ 

caffeine“r Tndneeed  it  ^ l°  b°  disUn0t  in  its  physiological  action  from 

does  not  th0iD°  “d  iU  ito  * 

u s \\  iich  woro  usod  by  Dr.  Mays  wero  pure  and  genuine. 


GENERAL  REMEDIES. 


366 

differences  between  the  latter  and  those  of  strychnine,  differences  which 
are  the  result  of  the  peculiar  condition  of  the  muscles  in  caffeine-poison- 
ing. He  says,  “ At  the  commencement  there  is  the  usual  rapid  action 
and  abrupt  contraction  of  the  muscles ; but  as  the  phenomena  go  on, 
the  muscles  seem  to  act  sluggishly,  requiring  quite  an  interval  to  con- 
tract and  relax,  ...  the  spinal  cord  having  to  deal  with  muscles  al- 
ready much  contracted  by  the  local  action  of  the  poison  on  their  fibres. 
Moreover,  Leven  (loc.  cit,  p.  182)  destroyed  entirely  the  lower  third  of 
the  spinal  cord  in  a frog,  and  administered  caffeine,  when  the  charac- 
teristic convulsions  appeared  in  the  upper  two  thirds  of  the  animal,  but 

not  in  the  lower  third.  . . 

Pratt  included  all  the  tissues  of  a frog,  except  the  spine,  m a tight 
ligature  just  above  the  bifurcation  of  the  aorta,  and  administered  caffeine, 
when  the  anterior  legs  became  very  stiff,  and  had  also  occasional  severe 
convulsions,  in  which  the  hind  legs  participated,  although  between  the 
paroxysms  they  were  perfectly  relaxed.  He  also  noted  m a number  of 
experiments  that  the  hind  legs  became  very  rigid,  but  not  convulBea, 
after  the  lower  portion  of  the  spinal  cord  had  been  removed  and  t e 

^^uchheim  and  Eisenmenger  (quoted  by  Schmiedeberg)  have  recently 
corroborated  the  muscular  changes  noted  by  Johannsen,  but  msis  , wi 
Pratt,  that  there  are  also  true  nervous  convulsions.  0.  Schmiedebeig 
Urchiv  fur  Exper.  Pathol,  und  Pham.,  Bd.  ii.)  beheves  that  he  haa 
reconciled  these  differences  of  observations  by  finding  that  the  alhalo 
acts  much  more  powerfully  upon  the  muscles  of  Rana  temporaria  than 
»?on  those  of  Ela  esculents ; so  that  a dose  of  caffe, ne  which  cause 
intense  general  muscular  stiffness  in  the  former  produces  in  the  latter 
only  true  convulsions,  the  convulsions  in  K.  temporaria  being  prevented 

or  masked  by  the  disorder  of  the  muscles.  p • icoq. 

The  most  recent  researches  (E.  Leblond,  La  Caffeine,  Pans t 1883 
W Eilehne  Arch.  f.  Anat.  und  Physiol,  1886)  do  not  confirm  this  idea 
of  Schmiedeberg,  but  show  that  the  differences  depend  ^r  upon  h 
size  of  the  dose  and  variations  in  the  sensitiveness  of  individual  fio  s- 
johannsen  pointed  out  that  the  rigidity  spreads  from  muse  e to  muscle 
as  the  hypodermically  injected  poison  diffuses  itself  and  « ' £ 

veloped  in  a leg  to  which  access  of  the  poison  is  . ’ newa 

found  that  muscular  rigidity  came  on  as  usual  after  ^^the  elaborate 
of  a leg  The  rigidity  and  paralysis  are  muscular,  and  the  elaborate 

studies  of  Leblond  appear  to  prove  that  there  are  aUeast  two  st  ^ 
(similar  to  the  phenomena  of  veratrine-poisonmg)  ‘ ......  js 

feine  upon  the ’frog  muscle,  one  in  which  the  muscular 
exaggerated,  and  in  which  there  is  a tendency  Prolo”f  ?he  flnal 
tractions  after  even  momentary  stimulations  of  muscle,  and  the 

^ -e  is  readily  demounted  by 

throwing  the  isolated  gastrocnemius  of  the  frog  into  a one.per-cent. 
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even  a weaker  solution;  in  from  two  to  three  minutes  the  muscle 
becomes  contracted,  swollen,  round,  stiff,  and  unable  to  respond  to  the 
galvanic  current.  That  it  is  the  muscle-fibre  that  is  affected  is  shown 
by  the  experiments  of  Pratt  and  V'oit,  already  quoted,  in  conjunction 
with  one  in  which  Pratt  found  that  when  an  isolated  muscle  was  soaked 
in  a solution  of  curare  until  the  nerves  were  killed,  and  then  thrown 
into  a solution  of  caffeine,  the  usual  rigidity  was  developed.  Johannsen 
(loc.  cit.,  p.  22)  states  that  when  a muscle  under  the  microscope  is 
touched  with  caffeine,  its  fibres  can  be  seen  to  contract  half  their 
length;  and  Paschkis  and  Pal,  in  a series  of  elaborate  experiments 
{Med.  Jahrbucher,  1886),  found  that  caffeine,  theobromine,  and  xanthine 
first  augment  and  then  destroy  the  contractility  of  the  frog’s  muscle 
with  which  they  are  brought  in  contact.  Caffeine  (trimethylxanthine) 
was  the  strongest ; theobromine  (dimethylxanthine)  the  next  in  power ; 
xanthine  the  weakest. 


In  birds  poisoned  with  caffeine,  the  symptoms  (Brill,  loc.  cit.,  p.  66) 
are  irregular  movements,  apparently  to  some  extent  due  to  cerebral 
disturbance,  increased  rapidity  and  irregularity  of  respiration,  spas- 
modic tremblings,  and  tetanic  and  clonic  convulsions,  with  paralytic 
phenomena.  In  mammals  the  results  of  the  toxmmia,  as  noted  by 
various  observers*  are  restlessness,  hurried  respiration,  at  first  a slight 
lowering  and  afterwards  a decided  elevation  of  temperature  f (Afex. 
Bennett),  muscular  weakness,  tetanic  and  clonic  convulsions,  increasing 
general  paresis,  and  finally  death,  apparently  from  paralytic  arrest  of 
respiration.  There  is  still  a good  deal  of  uncertainty  as  to  the  nature 
of  the  convulsions ; but  Amory  in  some  not  very  conclusive  experi- 
ments found  that  they  did  not  occur  below  the  point  at  which  he  had 
c lvided  the  cord.  If  this  result  be  correct,  the  convulsions  must  be 

St  ;^COfmati°n  k laCkinS-  Uspensky  (Reichert’s  Archiv, 
1868,  p.  526)  has  found  that  forced  artificial  respiration  in  great  meas- 
ure suspends  the  convulsions. J 

Nervous  System.— There  is  no  evidence  that  caffeine  exerts  a very 
marked  influence  upon  the  cerebrum  of  the  frog,  or  even  of  some  of  the 
ower  mammals,  unless  the  convulsions  induced  by  it  are  believed  to  be 

as  the“clt  t T*  8UCh,  S‘0ti0n'  In  C6rtain  °f  the  hiSher  animals> 

cat,  it  often  produces  a condition  of  almost  frantic  cerebral  ex- 

i,  i s;° 'it;  T: 

t Attention  hn  ’ ’ cx-  Bennett  (Edinburgh  Medical  Journal,  Oct.  1373). 

up  "0J P-fW  Bint,  ,0  the  efct,  „f  cnifoino 

pi.-,,  i c,.,  jSti,  r 7" ” °'r“i  npon "» “i,y 

sire  doses  cause  an  deration  of  1°  to  1 5° C * he 1 °aUS6  1 HS.0  °f  °-°°  5 °XCeS- 

doses  which  rapidly  kill  hav«  a.*'  aximum  ^einff  reached  in  one  to  two  hours; 

„,„m,  u Hr  y ha'°  d&8‘  n>>°"  *-*«*■"  f.  PM ... 

ftj  Er;  Bre“  *«*“»  Journal,  ,SU) 

grain  for  the  pound  fire  and  a h.ir  P1°'3°n  31  1 18  8ftt  and  tbo  rabbit  ivae  a little  over  a 

pound,  r,„  and  a half  b„ng  required  f„r  . fiv,.p„um, 
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citement.  The  convulsions  produced  in  the  frog  by  caffeine  seem,  how- 
ever to  be  spinal.  Both  Pratt  and  Leblond  have  found  that  section 
of  the  cord  high  up  does  not  prevent  them,  so  that  they  are  not  cere- 
bral • while  in  Pratt’s  experiments,  as  well  as  in  those  of  Leven, 
destruction  of  the  spine  prevented  their-  development.  The  conclusion 
seems  established  that  in  the  frog  caffeine  acts  as  a motor  spinal  stimu- 
lant and  also  as  a muscle-poison.  . 

Alex.  Bennett  has  brought  forward  the  theory  (loc.  at.,  and  British 

Medical  Journal,  1874)  that  caffeine  paralyzes  the  posterior  columns 
of  the  cord  without  affecting  the  anterior  columns ; but  his  evidence 
appears  to  me  insufficient  to  prove  his  conclusions.  He  grounds  . is 
belief  chiefly  on  finding  that  in  poisoned  frogs  and  rabbits  galvaniza- 
tion of  the  posterior  columns  of  the  exposed  cord  produced  either  no 
muscular  contractions  or  only  such  as  were  very  much  more  feeble  than 
those  provoked  by  galvanization  of  the  anterior  columns.  According 
to  the  general  belief  of  physiologists,  the  anterior  columns  do  not  re- 
spond at  all  to  stimuli : so  that  it  is  probable  that  the  responses  obtained 
by  Bennett  were  due  to  irritation  of  the  nerve-roots.  , 

The  motor  nerves  appear  not  to  be  affected,  since  Alex,  en 
found  that  after  death  from  theme  they  retain  their  norma!  euseept,- 
bility,  and  Pratt  surrounded  one  crural  nerve  of  a frog  ' with l a paste 
“ of  theme  and  water,”  and  irritated  the  spinal  cord,  when  i = 
responded  with  uniform  alacrity.  Bennett  also  tied  the  crural  artery 
of  a frog  poisoned  it  with  the  alkaloid,  and  found  that  irritation  of 
the  cord%roduced  equally  active  contractions  m the  two  legs.  Upon 
he  sensorvnerves  it  is  affirmed  that  the  poison  acts  more  decidedly 
The  chief  evidence  is  furnished  by  Pratt,  who  found  that  when  the  left 
sciatic  nerve  of  a frog  was  surrounded  by  a paste  of  theme  and  watei, 
Xr  ten  minutes  irritation  of  the  right  foot  produced  reflex  move- 
ments while  irritation  of  the  left  foot  failed  to  elicit 
Leblond  has  noted  marked  hyperesthesia  m the  frog,  and  Eu  p 
affirms  (Schmidt's  Jahrb.,  Bd.  eci.  p.  123)  that  increased  sensibility 

that  viseus  continues  to  beat  in  animals  w Ml)  ta  the 

to  stimuli  at  a time  when  tne  y . . ^ increases 

powerfully  -££££  ££  Lrt 
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last  movement  ceases.  Johannsen  found  that  the  action  upon  the  cut- 
out frog’s  heart  was  the  same  upon  the  viscus  in  situ  ; Leblond  confirms 
this,  and  states  that  the  heart  is  finally  arrested  in  systole;  so  also 
does  Dr.  Thos.  J.  Mays  ( Therap . Gaz.,  1885,  i.  84). 

Aubert  and  Haase  ( Pfluger's  Archiv , v.  608)  find  that  the  action 
of  the  alkaloid  upon  the  pulsations  of  the  frog’s  heart  varies  greatly; 
and  indeed  the  individual  experiments  of  the  authors  previously  quoted 
show  such  variation.  This  is  confirmed  by  the  research  of  Dr.  Rios- 
chiro  Maki  ( Ueber  den  Einfluss  des  Camphers,  Caffeins  und  Alkohols  auf 
das  Herz,  Strassburg,  1884).  This  investigator  experimented  upon  the 
cut-out  frog’s  heart  with  the  Williams  apparatus,  and  found  that  the 
pulse  was  variously  affected.  In  most  of  his  experiments  the  arterial 
pressure — i.e.,  the  heart’s  work — was  markedly  lessened,  but  in  a few 
eases  it  was  distinctly  increased.  In  the  former  edition  of  this  work 
it  was  said  that  the  evidence  thus  far  brought  forward  indicated  that 
caffeine  exerts  a double  influence  upon  the  frog’s  heart,— in  small  doses 
stimulating  it  and  increasing  its  work,  and  in  larger  doses  paralyzino-  it. 
Tim  experiments  of  Dr.  H.  G-.  Beyer  (Amer.  Journ.  Med.  Sci.,  July, 
1885)  confirm  this  view,  showing  that  caffeine  in  small  doses  renders 
contraction  of  the  heart  of  the  terrapin  stronger  and  increases  the 
work  done,  but  in  larger  amounts  diminishes  both  the  rate  and  the  work. 
Dr.  Beyer,  testmg  the  effect  of  caffeine  upon  the  rate  of  the  circulation 
found  an  increase  in  the  outflow,  and  believes  that  the  alkaloid  causes 
a slight  dilatation  of  the  arteries ; but  this  conclusion  must  be  received 
with  much  reserve. 

Upon  the  heart  of  the  mammal,  so  far  as  can  be  judged  from  the 
present  evidences,  caffeine  acts  more  powerfully  than  upon  that  of  the 
rog.  Leven  found  that  in  the  first  stages  of  the  toxmmia  both  the 
pulse-rate  and  the  arterial  pressure  are  markedly  increased.  In  a series 

experiments  upon  dogs,  Aubert  (Pfluger's  Archiv,  v.  612)  found  as 

pulsate  whhtaant  ^ ^ ^ produced  an  Crease  in  the 

There  tn  marked  lessening  in  the  height  of  the  pulse-wave. 

small  rails  & ^ fal1  of  the  arterial  pressure,  which,  with  the 

small  pulse-wave,  Aubert  believed  to  be  the  result  of  the  direct  action 

mad^wthgveiw  1 ^ themselves-  These  experiments  were 

ade  with  very  large  amounts  of  the  alkaloid  injected  into  the  iu-mlnr 

anima'  artificial 

Hoc.  4!  P 615)  “ Very  ‘ ri8e  °f  the  °rterinl  l)ressl,re 

exPSi°tr„™n  ifV-  Path-  «•  i*.  36)  made  two 

section  of  the  vagus”8  In”  ,T‘)  °f  th<>  “lkaIoid  '™s  Sivon  “fter 

of  the  arterial  prLUro  C “!?  ™ distinot  ™e 

found  that  large  doses  were  fnlL’Ul  “ ,1U.mbor  of  experiments,  and 
pressure.  In  most  eases  a e a distinct  fall  of  the  arterial 

pressure  - hut  as  his"  ’.  faiod  t0  obtain  a S»t  rise  of  the  arterial 
re,  but,  as  h,s  expenments  were  made  upon  animals  that  had 
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L d—  « 

Albert  ( loc . cit,  pp-  617  ) d b caffeine,  and  that  galvam- 

frequency  of  the  P^d^‘"tI  heLt-B  action.  The  most  in, 
nation  of  the  'ie,voi  f stimulant  effect  upon  the  heart  is 

rmieall  — r^Te  —.Les,  » 0f 

increased  both  the  heart-presj^and  th^mr  ^ we  haT6 

This  summary  comprises  all  1 ^ circuMion  It  is  very  evi- 

in  regard  to  the  action  o ca_e^  can  be  reached  from  it, 

dent  that  at  piesen  1 imperatively  demanded, 
and  that  further  researches  a P tfeine  p have  met  with  is  reported 
The  only  case  of  poisoning  y adult  took  a 

by  Dr.  C.  H.  F.  ■*  «“>  ^ 

drachm  of  the  pme  ci  i -ddinesB  faintness,  nausea,  numbness  and 

r rfsfe^s;  ^ “ K 

“titf  S— r^as  not  impaired,  and  there  was  no  head- 
ache until  the  patient  began  ^ DeutSche  Klinik,  1873,  37  0, 

In  a case  reported  by  D • b rtion  took  a decoction  made  from 

a woman,  in  order  to  pro  uce  *-  coffee  Two  hours  later  she  was 

about  eight  ounces  of  with  a sensation  of  intense  need 

found  in  a condition  o gr  ‘ , , ’ and  continually  attempted  to  ge 

for  air  ; she  was  exceedingly  restle  , the  extremities, 

Z from  her  chair,  but  was  power less .to  do  so.  ^ chorei0 

hut  especially  the  hands,  wc'e“  surroundings,  but  her  cerebration 
tremors.  She  knew  persons  and  h ^ ^ remembered  nothing 

was  very  much  affected  a respiration  was  quick,  twenty- 

that  had  happened  at  this  » ^ ^ ^ pulse  0M  hundred 

four  and  twenty-five  per  mmu  , violent.  One  hour  after 

and  twelve;  the  heartbeats  very  stro^  ^ ^ continued untal 

the  ingestion  of  the  dose  v and  watery,  with  but  lit  e 

the  nest  day.  The  passages  we  e ve  y marked  tenesmus  of 

violent  pain,  but  much  tenesmuu J^nJeased  in  quantity,  with  the 
the  bladder.  The  urine  was  giea  y 

specific  gravity  of  1014-  peculiar  wakefulness,  the  in- 

of  Therapeutic  Dom.  which  are  induced 

creased  mental  activity,  and  t ^ tQ  almost  every  one.  They 

by  strong  coffee  are  fami  la  P tber  due  to  the  caffeine  co  - 

are  without  doubt  largely,  , i ™ ^ or  three  grains  of  U» 

— m“tol  ,"s 
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into  a form  of  delirium,  with  confusion  of  thought,  visions,  and  finally 
a deep  sleep.  About  two  hours  after  taking  twelve  grains,  Dr.  Pratt 
was  seized  with  intense  physical  restlessness,  conjoined  with  a very 
uneasy  condition  of  the  mind ; very  marked  general  muscular  trem- 
ulousness soon  followed,  and  the  mental  anxiety  increased.  After 
this  passed  off,  there  was  obstinate  sleeplessness,  with  active  and  per- 
sistent thinking,  and  frequent  urination.  The  increase  of  brain-power 
which  has  been  noticed  by  various  observers  after  caffeine,  as  well  as 
after  coffee,  tea,  guarana,  and  all  the  allied  crude  drugs,  is  undoubtedly 
real,  and  must  be  due  to  a direct  stimulant  action  exerted  upon  the 
cerebrum.  The  experiments  made  upon  animals  with  toxic  doses  indi- 
cate very  strongly  that  the  physical  restlessness  and  tremulousness  are 
due  to  spinal  stimulation  and  are  the  counterpart  of  the  convulsions 
which  toxic  doses  produce. 


It  appears  to  me  that  the  cerebral  stimulation  of  caffeine  differs  from 
t at  of  opium  m that  it  affects  the  reasoning  faculties  at  least  as  pro- 
foundly as  it  does  the  imagination.  Coffee  prepares  for  active  work 

both  mental  and  physical,  opium  rather  for  the  reveries  and  dreams  of 
tfie  poet. 

Diuretic  Action.— In  poisoning  by  caffeine  great  increase  in  the  se- 

°CR  T™18  a C°mm0n  Sympt0m’  and  the  ^atement  of  Professor 
Gubler  (. Bull  Therap.,  xc.  i.  523),  that  the  alkaloid  is  one  of  our  most 

— t of  thC6f am  ^f08’  haS  reC6ived  abundaat  confirmation. 
The  effect  of  the  drug  upon  healthy  men  would  indicate  that  in  dropsies 

it  does  not  act  simply  by  regulating  the  circulation  of  the  kidney^ut 

has  also  a distinct  effect  upon  the  renal  organ  itself.  That  this  surmise 

is  correct  is  proved  by  the  experiments  of  W.  von  Schroder  and  of  A 

^nggard  ( Centralbl.  f.  Med.  Wissen. , 1886;  also  Arch.  f.  Exper  Path 

xxu.,  188/),  who  separately  found  that  when  a canula  was  inserted  into 

?“Cm"  ? alimal  Wh0SB  ™ 

Sat  -L  “r^,T  °f  °affeine  in‘°  the  ^tion  oLed  a v*y 
before  the  SeCr6tioiL  LaoSgard  found  that  usually 

for the  secretion  was  arrested 

Dr  C D T PWIh™  ^ “ 6xact  aecord  wia  experiments  of 

made  with  Roy's  oncoLto  It  Z ^ TP™"’  Washin«ton.  1887) 

the  urinary  secretion  ^ °°mpamed  Wlth  ?reat  lessening  or  arrest  of 
panded  beyond  its  orio--  l^t  11°  coutraction  tbe  kidney  rapidly  ex- 
secretion became  excessfrT  Th  >s  ^ th°  time  the  urinai7 
action  of  caffeine  upon  theV  ^ Vari°US  exPenments  prove  that  the 
influence  upon  the  Inell  T*™  “ indeP^dent  of  its 

however,  as  he  seems  to  think' prove' that  the  ^ d° 

, p ove  that  the  diuresis  is  caused  by  the 
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Increase  in  the  flow  of  the  Wood  to  the  kidney. 

that  the  condition  of  the  local  bloodvessels  espedllly  is  this  the  case 
of  the  drug  upon  the  iena  secre  1 g g ’ nerves  did  not 

since  Schroder  found  that  the  division  o f all ^ ren^  ^ 

prevent  the  increase  of  the  secretio  <J  increased  much 

Because  the  secretion  from  ^.urfroyed,  Professor 

more  than  from  the  kidney  w diuresis  by  acting  both  upon 

Schroder  believes  that  the  rug  ^ Btructure  of  the  kidney.  To 

the  nerve-centres  and  up  ^ injury  to  the  secreting  apparatus  of 
my  thinking,  however  serves  is  sufficient  to  account  for  the 

the  kidney  by  division  of  h ^ alkaloid  up0n  the  normal  and 

difference  between  neceS8itating  the  theory  of  a two- 

the  operated-upon  k 7,  found  that  there  was  an  increase  not 

“le  i^idput  ^7“ 

of  daily  life.  It  is  not  probable  that  any  01  y ^ elimi. 

but  it  is  thought  by  some  authoriti  J ^ waste  of  tissue.  This 

nation  of  nitrogen,  or,  m o ei  ’ Julius  Lehmann  in  1853,  and 

subject  was  laboriously  iuves  t->  Lehmann  found  that  the 

by  F.  W.  Bocker  in  1854  and  earlier  D*  ^ diet  being  uni. 

exhibition  of  six  grains  of  o^eme  ^ & lve  to  twenty  per 

form,  diminished  the  ekmmation  enmatic  oil  of  coffee  he 

cent.  Upon  experimenting^  ^ ^ or|0nately  greater  extent  the 

found  that  it  lessened  e V powerfully  in  producing  sleep- 

elimination  of  urea,  and  also  a 7 V ^ meftnfl  dependent  upon 

lessness,  so  that  the  favorite  ty  Dr.  Bocker  published  his 

its  contained  caffeine  f^U  ° ^ JSeilkunde,  Bd.  i.),  but  I have 

researches  on  coffee  m 1849  (Be  g~  ^ the  statement  that 

never  seen  any  abstrac  o diminished  elimination  of  urea.  His 

he  found  that  the  drug  causes  drnn  elaborate  and  laborious 

investigation  of  the  effect  of  e aw  Fdrdermg  d.  Wissen.  Eeil- 

(Archiv  der  Vereins  fur  Gemeins.  Ar  and  the  prod- 

£*  Bd.  i.  p.  213).  He  being 

uets  of  respiration,  and  found  of  carbonic  acid  from  the 

tea  did  not  affect  sensibly the  el_  ^ ^ exoretion  of  urea,  and  also 
lungs,  but  did  very  deci  e 7 1Iq  then  tried  abstaining  r<m 

of  nitrogenous  matters  in  o and  without  the  use  ot  e. , 

td  for  periods  of  thirty-sis  ^1  just  stated.  The  results 

With  results  perfectly  m accoi  singularly  discordant.  Henu 

obtained  by  various  upon  a dog,  found  that 

Hoppe  ( Deutsche  Khnik , 1857),  P eUmination,  but  great!)  m 
coffee  diminishes  very  shg  1 ^ p regard  to  urea,  Rabuteau  an 

creases  the  output  of  upou  men  and  dogs,  ob- 

kis  pupil  Eurastratiade,  working  wit 
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tained  results  similar  to  those  of  Bocker  ( Comptes-Rendus , 1870,  lxxi. 
426,  732),  as  did  also  Hammond  in  this  country.  On  the  other  hand, 
C.  G.  Lehmann  ( Lehrb . d.  Pliysiolog.  Chemie,  Bd.  i.,  Leipsic,  1842),  Voit 
( Untersuchungen,  Munich,  1860),  and  Roux  (Arch,  de  Physiol.  Norm,  et 
Path.,  1874,  i.  592)  found  that  caffeine  or  coffee  sensibly  increases  the 
elimination  of  urea,  or,  in  those  accustomed  to  the  daily  use  of  coffee, 
has  no  influence. 

In  a long  series  of  experiments  upon  dogs  by  MM.  Couty,  Guimaraes, 
and  Hiobey,  it  is  affirmed  as  a uniform  result  that  the  use  and  assimi- 
lation of  nitrogenous  food  were  greatly  increased,  that  the  carbonic  acid 
and  oxygen  in  the  blood  were  markedly  decreased,  and  that  the  pro- 
portion of  sugar  and  of  urea  in  the  blood  was  notably  increased  ( Comptes - 
Rendus  Soc.  Biol.,  v.  546 ; Comptes-Rendns  de  V Acad.,  xcix.  86). 

In  the  present  state  of  the  evidence  a positive  conclusion  can  scarcely 
be  reached ; but  I am  strongly  inclined  to  believe  that  the  habitual  use 
of  moderate  amounts  of  tea  or  coffee  has  practically  no  effect  upon 
tissue-waste. 

Elimination. — According  to  the  experiments  of  Richard  Schneider 
( Uebei  der  Schicksal  des  Caffeins,  etc.,  Dorpat,  1884),  caffeine,  when  taken 
in  therapeutic  doses,  is  entirely  destroyed  in  the  system,  and,  when  in 

toxic  amount,  is  partially  destroyed  and  partially  eliminated  by  the 
kidneys. 

Therapeutics.  In  accordance  with  its  physiological  action,  caffeine 
is  employed  in  practical  medicine  as  a cerebral  and  cardiac  stimu- 
lant. It  is  often  taken  to  produce  wakefulness  and  increase  the  power 
of  labor  during  excessive  work.  It  is  a valuable  remedy  for  the  relief 
of  migraine  and  other  forms  of  nervous  headaches,  in  which  its  effects 
are  sometimes  marvellous,  although  more  often  it  fails  to  accomplish 
good.  To  predict  in  any  case  what  its  influence  will  be,  in  the  present 
state  of  our  clinical  knowledge,  is  impossible ; but  the  remedy  may 
always  be  tried  in  safety  in  the  dose  of  five  grains,  taken  when  the 
paroxysm  is  coming  on,  and  repeated  in  half  the  quantity  once  in 
or  y minutes  if  necessary.  In  opium-poisoning,  either  in  the  form  of 
unlimited  quantities  of  a strong  decoction  of  coffee  or  of  the  alkaloid 
itself,  it  is  a standard  remedy,  but,  so  far  as  I know,  Dr.  J.  Himhes 

fnT,  H'(ff  ^ ' JOUrn ■’  1874>  P'  697)  tas  made  0“'7  attelpt 
L olm  bIT  exPerif  “>0  assarted  antagonism  of  caffeine 

four  and  » ? m “T  f°Und  that  the  “Action  of  from  four  to 

poisoned  J, h i SraU’S  , Caffeine  WOuU  8ave  a Potion  of  cats 
poisoned  with  the  previously-ascertained  minimum  lethal  dose  fix  or) 

LTtTaft  SeVC,',I1  °f  tbe  CatS  'Thich  dad  p-n  saved  sueolbei 
The  caffdnetr  ° °“e  “d  “ven-eighths  grains  of  morphine, 
the  nalotL  W1  hP°WC  8S  *°  *"*  animals  t0  whi<!h  larger  doses  of 
is  within  nnrrn  r^u ,?1Ven : 00  tliat  lL  18  fftlr  to  conclude  that  caffeine 
T ffl“T»W  llm‘  “ ““‘“gomstic  to  the  narcotic  alkaloid. 

o is  \eiy  valuable  as  a cardiac  stimulant  in  the  treatment  of 
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aU  forms  of  heart-failure.  When  gi.ee t to , hea.thy  - “ ~ ^ 
rate  and  markedly  increases  the  force  of  the  pul  • ^ * acte  a8  a 

ment  of  Professor  Gutter  ' The  indications  for  its 

powerful  diuretic  is  also  un  ou  y uge  0f  digitalis.  It 

employment  are  precisely  those  w ic  v ,tnesB  and  fugaciousness 
differs,  however,  from  that  drug  m ie  P pt  iH  therefore, 

of  its  action,  and  in  being  a more  cert^d  a"  sLl  symptoms.  In 
especially  useful  when  there  ^I'^^ervice,  especially  in  the  latter 

chronic  Bright  s disease  it  f In  acute  Bright’s  disease 

stages,  when  there  is  marked  oardrac  fartee.  £ aett J * 

it  should  be  employed  with  can  ton  if at - alL  u ^ 

in  never  disagreeing  w^h  the ^“however,  it  produces  obstinate  wake- 
lative  tendency.  In  some  cas  , nece9Sary  to  give  it  solely  in 

fulness,  and  I have  oecasiona  y ^ to  oommenoe  with  a dose 

the  early  part  of  the  day.  I nece8Sary  to  twenty  or 

of  four  grains,  given  twice  d ^ admini8tration  the  so-called 

twenty-five  grains  a day.  , British  Pharmacopeia,  is 

citrate  of  caffeine,  which  is  officmal  in  tte  Bntis^ 

superior  to  the  alkaloid  itself,  “ collapsed  of  sudden 

ness  of  action  is  required  as  in  of  “““  Jts  it8elf.  TJnfor- 

oardiac  failure,  the  hypodermic  ed  in  presence  of  water, 

tunately,  the  ordinary  sa  s ai  dermic  uge_  The  double  benzoate 

and  are,  therefore,  ineligible  for  hyp  moderately  stable  and 

of  sodium  and  caffeine 

free  from  irritating  properties.  0 1 ivalent  of  caffeine  (244), 

(160)  will  also  cause  the  Bolutmn f ^ended  by  M.  Tanret  for 

ZZZTSXS*  « P-s;  caffeine,  dO  parts; 

distilled  water,  60  parts. 

CONVALLARIA  MAJALIS. 

a in  +Vip  lilv  of  the  valley  two  active 
In  1859  G-.  F.  Walz  discovere » of  these  the  first  is  crys- 

suhstances,  Gonvallarin  an  ®nu  . t Dr.  W.  Marine  ( Schmidt's 

in  doses  of  three  or  foirr 
Jahrb,  Bd.  cxxxiv.  S.  166),  wn  o-lucoside  convallamarm  is 

grains,  acts  as  a simple  P^rSat^e.  ih  °which  the  plant  owes  its 
soluble  in  water,  and  is  the  P-^toj  ^ ^ by  a direct 

action  upon  the  circulation.  . , te  do8e8  first  slows  and  then 

action  upon  the  heart,  and .m  * ^ ^ vagi  did  not  interfere 

quickens  the  pulse:  previous  The  chief  studies  upon 

with  the  development  of  these  1 f the  valley  are 

^physiological  and  *>•  ».  «« 

those  of  Professor  Germain  See  (Buff  Jirirt,  1888,  122, 

,,  767)  and  of  S.  Isaew  ( Hoffrmn  > «**  ^ H first  slows 

blood'i,rossurc  decidedly' 
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respirations  at  the  same  time  becoming  fuller  and  a little  less  frequent. 
If  a toxic  dose  has  been  given,  the  heart’s  beats  become  very  rapid  and 
irregular,  the  arterial  pressure  still  being  much  above  normal ; finally 
the  pressure  begins  to  fall,  the  cardiac  pulsations  to  grow  more  feeble, 
and  death  occurs  through  syncope.  It  is  stated  that  the  pneumogastric 
nerves  are  weakened,  but  never  paralyzed,  while  the  general  nervous 
system  is  not  affected.  In  man  the  action  of  the  drug  upon  the  cir- 
culation is  as  in  the  lower  animals,  and  there  is  said  to  be  usually 
produced  profuse  diuresis  and  sometimes  purging.  In  Isaew’s  ex- 
periments upon  frogs  with  convallamarin,  the  heart  was  arrested  in 
ventricular  systole  by  two  milligrammes  of  the  pure  convallamarin, 
the  frog  continuing  to  live  for  a long  time,  the  remedy  seemingly 
having  no  effect  upon  its  general  nervous  or  muscular  system : iso- 
lating the  heart  had  no  effect  upon  the  action  of  the  poison.  In  the 
dog  the  phenomena  of  convallamarin-poisoning  were  as  described  by 
Professor  See,  it  being  further  noted  that  the  pneumogastrics  were  not 
affected,  that  the  pulse  was  often  dicrotic  during  the  stage  of  rapid 
cardiac  action,  and  that  the  final  arrest  was  diastolic,  the  heart-muscle 
not  being  able  to  respond  to  the  most  powerful  galvanic  stimulation. 
Dr.  I.  Ott  has  found  that  the  cardiac  arrest  in  the  dog  is  systolic  ( Ar- 
chives of  Med.,  Feb.  1883).  In  Drs.  Coze  and  Simon’s  experiments 
the  frog’s  heart  was  rendered  slow  and  extraordinarily  full  in  its  beat 
and  finally  arrested  in  systole  {Bull.  Gen.  Therap.,  cv.  494).  G-.  Leu- 

buscher  ( Zeitschr.f . Jflin.  Med.,  vii.  582)  finds  that  convallamarin  pro- 
duces in  the  frog  progressive  palsy,  with  cramp-like  tremblings  and 
death  from  systolic  cardiac  arrest ; in  the  mammal,  violent  convul- 
sions and  death  from  diastolic  heart-arrest;  that  it  slows  the  heart- 
beat in  the  mammal,  and  causes  arhythmical  contractions,  but  in  no 
dose  elevates  at  any  time  the  arterial  pressure.  The  evidence  seems  to 
be  so  contradictory  as  to  suggest  that  different  observers  have  used 
different  principles  under  the  one  name.  The  difficulties  of  the  sub- 
ject are  rather  increased  than  diminished  by  the  recent  researches  of 
Leo  Lowenthal  {Thesis,  Wurzburg,  1885),  who,  using  the  same  prepa- 
ration in  exactly  the  same  manner  and  dose  upon  different  frogs  of  the 
same  species,  obtained  diverse  results  which  he  himself  was  at  a loss 
to  explain.  The  Russian  J.  RTathanson  {Bond.  Med.  Bee.,  July  15, 
1887)  claims  that  the  confusion  is  largely  due  to  the  impurity  and 
lack  of  genuineness  in  the  products  used,  even  M.  Merck  himself 
having  admitted  that  his  commercial  convallamarin  is  not  the  pure 
principle.  Nathanson  found  that  convallarin  produced  in  man  when 
given  m doses  of  0.06  to  0.12  gramme  three  or  four  times  daily  only 
nausea,  diarrhoea,  and  gastric  pain ; while  convallamarin  administered 
i y amounts  giadually  increasing  from  0.03  to  0.3  gramme  reduced 
the  rate  of  the  pulse  and  markedly  increased  the  flow  of  urine,  only  in 
very  rare  cases  causing  nausea  or  vomiting. 

The  lily  of  the  valley  is  said  to  havo  been  long  used  by  the  Russian 
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peasantry  for  the  relief  of  dropsy,  and  in  1880  Drs.  Troitzky  and  Bojo- 
jawlewsky  called  attention  to  it  as  a valuable  remedy  m cardiac - val- 
vular disease,  especially  when  associated  with  dropsy  ( Vratsch  1880, 

471  Professor  See  recommends  it  in  palpitation  of  the  heart,  in  car- 
diac dilatation,  fatty  degeneration,  and  other  forms  of  cardiac  weak- 
ness also  in  valvular  lesions  with  failing  heart-power;  in  a woid,  in 
thTkass  of  cases  in  which  digitalis  is  now  used.  When  there  is  dropsy 
its  very  positive  diuretic  action  renders  it  especially  valuable,  and 
some  cases  it  purges  freely,  probably  through  the  convallarm . The 
value  of  the  remedy  has  been  confirmed  by  Professor  H.  Desp 
C: Tourn.  des  Sciences  Med.  de  Lille,  Oct.  1882)  and  by  several  o her 
practitioners.  Although  condemned  after  trial  by  Dr.  B Sta 
( Wien.  Med.  Wochenschrift,  Kov.  1882)  by  Pel 
i qqo'v  bv  Leyden  ( Deutsch . Med.  Wochenschr.,  Feb.  1883),  by  Jaco 
and  Lubilinski  ( Sitzungsb . der  Vereins  fur  innere  Med.,  1883),  and  by 
& Lestev,  it  has  been  highly  praised  by  Professor  Sdvestnm 
(La  France  Med..  October.  1883)  and  by  E.  Maragliana  {Centralblf. 
Med  Wissem.,  1883,  p.  43).  Dr.  E.  Sansom  {Lor id.  Lancet  vol.  i,  ) 

E - - zirz  tz  st 

fatltae1 'o^Tnvauimarin  wts,  for  the  dog.  0.015-0.03  gramme ; for  the 
,t  0 005  gramme  • for  the  rabbit.  0.006-0.008  gramme.  Professor  See 
"ves  of  an  aqn^s  extract  of  the  whole  plant,  from  fifteen  to  twenty, 
three’  grains  a day  ; Bojojawlewsky,  each  day  an  mfus.on  represen  g 
from  fifty  to  one  hundred  grains  of  the  plant. 

STROPHANTHU  S. 

tfAMe^  an  arrow-poison.  The 

"f;  ‘^r^h^elded  :t2 Z 

chemical  analysis  of  these  seeds  ha  y Strophanthin  in  its 

which  is  probably  ?f  *e  “^ea^r  T°  K.  Eraser,  is  intensely  bitter, 
latest  form,  as  obtained  by  Piotessor  t ' of  mineral  acida 

freely  soluble  in  water,  and  re“T  [ l|u,  mme  of  strophanthidin 

into  giucose  and  a subsmice  ^ Komb4  ha3  bee„  given  to 

has  been  given.  I he  na  Kombe  poison,  but  it  is  prob- 

the  species  which  is  behoved  to  ^ ‘ properties  and  are 

t|T ^ Wat  their  Lds  wil,  enter 

commerce  wi*  with  the  Kombe 

arro”  ^ fhose  of  Professor  T.  B.  Eraser  (*«.  - 
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J°hys.,  vol.  vii.  p.  141).  One-twentieth  of  a grain  of  the  extract  of  the 
seeds  produced  in  the  frog  stiffness  of  the  limbs,  gradual  loss  of  reflex 
sensibility,  arrest  of  the  heart  in  systole,  and  after  a time  complete  loss 
of  voluntary  movement,  the  respiration  continuing  for  a length  of  time 
after  the  cessation  of  the  heart’s  beat.  When  the  poison  is  brought 
in  direct  contact  with  the  muscles  its  influence  is  immediate,  and  when 
in  Fraser’s  experiments,  the  muscles  of  a leg  were  protected  from  the 
poisoning  by  tying  the  arteries,  galvanization  of  the  nerve  caused 
active  contractions  at  a time  when  muscles  elsewhere  failed  to  respond 
to  any  irritation  of  their  nerves  or  substance.  The  first  influence  of 
the  poison  upon  the  muscular  fibre  is  to  increase  its  tonicity,  and  when 
the  muscle  dies  it  does  not  go  into  relaxation,  but  passes  directly  from 
life  into  post-mortem  rigidity.  Z.  Z.  Bahadhurji  (Brit.  Med.  Journ., 
vol.  ii.,  1887)  affirms  that  preceding  the  condition  of  paralysis  there 
is  a stage  of  hyperassthesia,  and  that  the  paralysis  of  voluntary  move- 
ment and  of  respiration  is  due  to  a direct  action  of  the  poison  upon  the 
muscles  themselves;  but  he  is  in  opposition  to  Fraser  in  stating  that 
the  motor  nerve-trunks  a;-e  also  affected. 

That  Kombe  acts  upon  the  heart  of  the  frog  directly  has  been 
abundantly  proved  by  Dr.  Fraser  (loc.  cit,  also  Brit.  Med.  Journ.,  vol. 
ii.  1885)  and  by  Bahadhurji,  who  found  that  the  poison  affects  the 
isolated  frogs  heart  precisely  as  it  does  when  injected  into  the  unin- 
jured animal.  Dr.  Fraser  noted  that  after  death  both  voluntary  mus- 
cles and  cardiac  muscles  are  rigid,  with  an  acid  reaction.  The  muscle 
the  fiogs  heart,  however,  is  much  more  susceptible  to  the  action  of 
lophanthus  than  are  the  voluntary  muscles.  The  available  infor- 

ZttnTh  6 inmUenCe  °f  Str0^thu8  the  mammalian  cfficu- 
it  ZuZ  T n nt  and  contradietor7-  Dr.  Fraser  affirms  that 

? mCreaSe  °f  the  art6rial  PreS8Ure’  wMe  Bapadhurji 
TeW.  ,PreSTe  traCmgS  8W  no  aPPreeiable  rise.”  Fraser 

but  P if  * g Httle  °r  n°  influence  upon  the  blood-vessels 

nse.  If  strophes 

“ flbres  °f  the 

haV6  b0<5U  m“de  With  lophanthus 
hours  after  L '***'*'  ^ 

beats  per  minute  ofthe  ff  a fal1  of  from  eight  to  twelve 

an  hour  twelve  to  twP  t f?  AJ ^ tGa  dr0ps  the  Pulse  feIl  in  half 
was  no  alteration  oTthf  r ’ after  ^7  drops,  thirty  beats : there 
A hypodermTc  ilc^ of  flft  7’  8Hght  fal1  of  temperature, 
local  irritation,  repeated  v!  f"  ^ tincturo  produced  much 

urine,  and  a fall  of  the  pulsef  Ite^  **  naUSea’  COpi°US  8eCretion  of 
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m many  cases  of 

increase  to  the  renal  secre  ton  ^ ^ afflrm  that  it  causes 

increase  dmresis  in  rabbits,  ^ healthy  men.  These  observe 

no  increase  of  the  uim  y diuretic  action  of  the  drug  m disease 

^fjrC^asht“887),  who  found  that  the  drug  does  not 

distinctly  affect  the  site '»<■ B““'Sly  a muscle-poison,  and  probably 
Summary.  Strophanthus  « P™  ^ ^ nerTe4TOnks.  In  the  frog 
has  little  influence  upon  the  no  ^ ^ direcUy  upon  the 

— ,r— jrS£STt 
- =•  »• — - - - 
as  it  does  the  heart-muscle.  employed  by  a sufficient 

THPaAPEnTics-Strophanthus  h»  in  practical 

number  of  careful  clinical  obser  ^ precisely  similar 

medicine.  The  indications  for  its  cardiac  weak- 

t0  those  which  call  for  the  use  o : digitalis.  ^ ^ ^ ^ an  houx  a 

ness  a single  dose  usua  y F°  * ^ a di8tinct  increase  of  force 

fall  in  the  frequency  of  the  pu  ag  affirmed 

effects  which  last  from  four  to inffuence  on  the 
by  Professor  Drasche  that  it  permanent  power,  strophanthus 

heart  than  has  digitalis,  an  Uapae  • but  there  has  as  yet  been 

should  ho  useful  to  the  treatment  ofjoU^e,^  ^ ^ h t00 

no  sufficient  test  of  its  powei  the  secretion  of  urine 

irritant  for  hypodermic  asm  Ite  ^ the  urine  frequently 

in  cardiac  disease  is  affirme  d ought  a priori  to  be  of 

being  increased  four-  or  fivefold,  a ‘ „!  dropsy  due 

especial  value  in  it  produces  burning  in  the 

to  cardiac  disease.  £ onstric  distress  and  severe  vomiting, 

oesophagus  and  the  * pierced,  and  the  rapidity  with 

but  no  cumulative  action  . highly  improbable  that  it  can 

which  its  effects  come  and  go  makes,  t h ^ ^ pemanent  than 
accumulate  m the  system  t e that  remedy  m part- 

is that  of  digitalis,  and  it  is  no ^^cedanetim  when  a very  mime- 
disease,  but  will  rather  be  us  change  of  remedies  is  required. 

diate,  temporary  effect  or  a tempo  t y M Furbringer 

In  one  hundred  and  twenty  cas  in  which  the 

found  it  useful  in  for  a long  time  sudden 

remedy  had  been  used  m a large  7.^  Jan  22>  1888).  I do  not 
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ner  and  Loaw  ( Wien.  Med.  Wochen.,  1887)  have  employed  strophanthus 
with  alleged  success  in  Basedow's  disease  and  in  Bright's  disease : they 
consider  it  especially  useful  in  renal  affections  with  secondary  failure 
of  the  heart,  a condition  in  which  I have  seen  it  act  most  advanta- 
geously. 

There  is  no  officinal  preparation  of  strophanthus,  but  the  tincture, 
prepared  according  to  the  formula  of  Professor  Fraser,  may  be  given 
in  doses  of  from  five  to  ten  drops.  Unless  the  practitioner  be  ac- 
quainted with  the  individual  preparation  he  is  using,  the  minimum 
dose  should  always  be  first  employed.  To  maintain  the  effect  of  the 
drug  it  is  necessary  to  give  it  at  least  every  eight  hours.  Professor 
Fraser  found  that  a solution  of  one  part  of  strophanthin  and  six  million 
parts  of  water  would  cause  systolic  cardiac  arrest  in  the  frog  in  about 
twenty  minutes,  and  Professor  Drasche  has  used  it  in  doses  of  one 
milligiamme  three  times  a day.  It  is  probable  that  the  strophanthin 
used  by  Professor  Drasche  was  not  a chemically  pure  principle,  and 
that  the  dose  of  the  pure  glucoside  is  less ; and  until  we  have  a more 
accurate  knowledge  of  the  activity  of  pure  strophanthin  it  must  be 
given  with  the  greatest  caution. 


Sparteine  is  a liquid  alkaloid  obtained  from  the  Cytisus  Scoparius,  or 
common  broom  plant.  (See  Scopakius.)  It  is  colorless,  of  a penetrating 
odor  and  extremely  bitter  taste,  soluble  in  alcohol,  in  ether,  and  in 
chloroform.  With  sulphuric  acid  it  forms  a crystalline  salt  of  a pale- 
greenish  color,  very  soluble  in  water. 

,r.  PHysi0L0GICAL  Action.— According  to  Husemann  ( Pflanzenstoffe ), 
Iitchell  found  about  four  grains  of  sparteine  administered  to  the  rabbit 
to  cause  a very  short  stage  of  excitation,  followed  by  quiet  sleep  and 
death  m three  hours,  while  in  Schroffs  experiments  a single  drop  pro- 
duced  violent  convulsions  followed  by  muscular  weakness,  depression 
ot  the  heart  s action,  renewed  convulsions,  and  death.  The  more  recent 
researches  of  De  Rymon,  Griffe,  and  others  show  that  there  are  two 
stages  of  sparteine-poisoning : the  first  of  these  is  characterized  by 
1 enabling,  incoordination  of  movements,  increase  of  reflexes,  clonic 
an  tonic  convulsions,  embarrassment  of  respiration,  acceleration  of  the 
pulse,  and  enfeeblement  of  the  heart ; the  second,  by  enfeeblement  of  all 
the  functmns,  the  respiration  becoming  more  and  more  depressed,  and 
death  preceded  by  convulsions  occurring  from  paralysis  of  the  respire 
SnldT'  Dr'  KCk  f0UDd  tha‘  * hrtifieiaf  respiration  life  2y  Z 
IndPhcL  1887V7  .°°n8ldei?bl?  P°riod-  Fick  (-4  rch.  f.  Exper.  Path. 
affects  the 1 b ° “ u f°°rd  W‘th  Mi‘cbeU  in  8tat™«  «>»*  sparteine 
fore  a narco  fe  ,T  f ^ “d  °f  «■>?«>■*  it  L there- 

and  n non  tbi  ® ’‘S  paralrzinS  infla»a“  » P on  the  spinal  cord 

the  ml"*0  ”°!°r|MrVe8  i9  d<)miaaa‘'  This  alleged  influence  upon 
innks  appeara,  however,  to  be  disproved  by  Do  Kymon 
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(Theses  1880)  and  by  Griffe  (These,  Lyons,  1886),  who  are  ^accord  in 

“ "*? Ttff “ m“t be  wacluded  that  sparteine  has  little  or  no 
current,  so  that  it  must  When  applied  locally  to  the 

influence  upon  the  peiq  ; . diminishing  their  excitability 

muscles,  (De  Rymon,  Grille). 

and  prolonging  functional  activity  of  the  muscles  even 

fvtn tr"  dCCL^  them  in  aLcentrated  form,  and 

its  influence  is  too  feeble  to  be  manifested  m genera!  poisonmg . 

, D ' nttenti011  to  the  fact  that  sparteine  acts  upon  the  heart,  causing 
to  call  attention  to  , enormous  increase  in  the  size  and 

both  in  the  frog  and  in  ‘ been  further  investigated 

«rf 

% "atafraeffn  Me!i  and  Surg.  Barter,  July,  1887). 

extraordinary  persistence  ^ from  paralyBis  0f  the  pneumo- 

ate  there  is  an  acceleiatio  1 Peart  • if  the  dose  has  been 

ga8triccent^db^«^ ^ from  the  beginning. 

Tflie  san^investigato^found  that  in  mammal^smaU^ose^^elerat€^the 

pulse  without  altering  the  arterial  P—,  •*£££%  the  puL. 
doses  canse  at  first  acceleration  slowin®  of  the  pulse,  with  a 

After  very  large  doses  there  is  a pr  the  fact  that  the  cardiac 

gradual  fall  of  the  arterW  pressure  ^ experiment3  upon  the 

waves  are  extremely  larg  c r,  . .mil  calls  especial  attention 

dog  obtained  results  similar  to  those  <*  the  pulse- 

t„  the  fact  that  in  S^^lick,  Griffe,  Garand,  and  Masius  all 
waves  are  extraordmar  y <-  g larger  doses  paralyze, 

note  that  small  doses  of  sparteine 

the  peripheral  portions  of  the  pneumo^^^  ^ diastolic  arrest  can- 

that  in  the  heart  under  the  i that  the  inhibitory  centres 

not  be  produced  by  muscai  in  , < certain  that  sparteine  acts  upon 

rn her  mammals,  although  no  cases  of  human 

P01  According  to  Legris,  sparteine  in  cord, 

has  no  perceptible  influence  upon  caus6  vertigo,  head- 

although  doses  of  thirty  centigrammes  o eg  After  forty 

ache,  palpitations,  and  form'eat.°“  m ^ ^ ^ sonsa- 

r^oTTnT  a!!"o“  the  flee,  and  ioss  of  power  in  the  legs,- 
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these  symptoms  commencing  about  twenty  minutes  after  the  ingestion 
of  the  alkaloid  and  reaching  their  maximum  in  four  or  five  hours. 

The  drift  of  our  present  evidence  is  to  show  that  sparteine  does  not 
represent  the  diuretic  influence  of  scoparius.  In  Griffe’s  experiments 
upon  rabbits  the  excretion  of  urine  was  absolutely  decreased  under 
its  influence,  and  the  statements  of  clinicians  are  in  the  main  con- 
cordant in  affirming  that  although  in  some  cases  of  heart-disease  the 
urine  has  been  manifestly  increased  by  the  alkaloid,  commonly  no  such 
result  is  produced  : it  is  scarcely  questionable  that  any  increased  diuresis 
which  may  occur  is  secondary  to  the  regulation  of  the  circulation.  In 
some  cases  intestinal  irritation,  as  indicated  by  diarrhoea,  has  been  caused 
in  man  by  sparteine. 

Summary. — Our  present  knowledge  is  very  imperfect,  but  such  facts 
as  we  have  indicate  that  sparteine  acts  powerfully  upon  the  cerebral 
and  spinal  centres  as  a depressant;  that  it  kills  by  paralyzing  the  re- 
spiratory centre ; that  it  has  a direct  influence  upon  the  heart  or  its 
contained  ganglia,  by  virtue  of  which  at  first  it  increases  the  force  of 
the  contraction,  but,  if  the  dose  have  been  large  enough,  finally  lessens 
the  force ; that  at  first  it  increases  the  pulse-rate  by  paralyzing  the 
pneumogastrics,  and  afterwards  diminishes  it  by  acting  upon  the  heart ; 
and  that  it  has  no  pronounced  effect  upon  the  kidneys. 

Therapeutics.—' The  results  obtained  in  the  physiological  laboratory 
indicate  that  sparteine  is  a direct  stimulant  to  the  heart,  but  has  no  effect, 
at  least  in  therapeutic  doses,  upon  the  vaso-motor  system.  Its  applica- 
tion to  the  treatment  of  disease  has  been  studied  by  a number  of  clini- 
cians. Professor  See  affirms  it  to  be  of  great  value  in  cardiac  affec- 
tions in  increasing  the  force  of  the  pulse,  and  especially  in  producing 
regularity  m cases  of  irregular  heart-action.  Indeed,  he  states  that 
for  the  purpose  of  making  an  irregular  pulse  regular  it  is  the  most 
powerful  remedy  known.  According  to  the  same  observer,  the  action 
of  the  drug  is  usually  manifest  within  an  hour  after  its  ingestion,  and 
is  still  perceptible  two  or  three  days  after  the  cessation  of  its  adminis- 
tration. The  value  of  sparteine  in  the  treatment  of  failing  heart  has 
been  confirmed  by  Garand,  Poland  {Le  Poitou  Med.,  1887),  and  Yoit 
{Med.  Chron.,  April,  1887). 

Mr.  J M Clarke  (Amer.  Journ.  of  Med.  Sci.,  Oct.  1887),  in  a paper 
of  considerable  length,  states  that  in  failing  heart  the  symptoms  of  the 
action  of  sparteine  develop  in  thirty  minutes  and  continue  for  five  or  six 
in™^  TT  pnmariI^  of  a marked  retardation  of  the  pulse,  with 
time  bln  T °f  thG  arterial  ten8ion>  the  8kin  at  the  same 

quickened™!™  T*  m°18t’  whlle  the  resPiration,  which  is  at  first 
1 overdoses  iT  h<^0mGfi  8lower  and  fuller  than  normal.  When  taken 
with  shal  1 * that  causes  veiT  kigk  tension  of  the  pulse, 

there ts  nL! ^ngppa“8  and  throbbinS  over  the  heart.  In  rare  cases 

^t17  enoughi  h° further  8tates  ^ ^ ^ 

hypei  trophy  of  the  left  ventricle  sparteine  diminishes  the  force  of 
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the  heart.  He  has  employed  it  with  asserted  excellent  results  in  mitral 
regurgitation,  mitral  stenosis,  aortic  regurgitation,  asthma,  and  various 
functional  cardiac  derangements.  A very  important  statement  which 
he  makes  is  that  he  has  succeeded  in  controlling  the  pulse-rate  and 
general  symptoms  in  Graves’s  disease.  In  opposition  to  these  assei- 
fions,  Hans  Leo  (Zeitschr.  /.  Klin.  Med.,  1887,  142)  finds  sparteine , a 
very  uncertain  remedy,  and  the  conclusion  arrived  at  by  Hiero  Sloessel 
(Central  hi.  f.  Therapie,  1887,  163),  that  it  is  inferior  as  a heart .tome  to 
digitalis,  and  is  only  to  be  employed  as  a suecedaneum  to  that  drag, prob- 
ably correctly  indicates  the  scope  of  its  influence  for  good.  It  has  the 
advantage  of  acting  very  quickly.  The  commencing  dose  should  not 
be  more  than  the  twentieth  of  a grain,  although  probably  larger 
amounts  will  be  required  for  decided  effect:  Clarke  gives  the  dose  as 
one-sixteenth  to  one-quarter  of  a grain,  increased  to  two  grams  w en 

required.  ADONIDINE. 

Adonis  vernalis,  a plant  of  Northern  Europe  and  Asia,  contains  a 
vlucoside  to  which  Dr.  Cervello  has  given  the  name  of  adonidine.  A - 
cordin'*  to  Cervello,  adonidine  causes  in  the  frog  first  increase  m the 
force  of  the  systolic  contractions,  then  irregularity  of  rhythm  with  long 
diastolic  pauses  and  finally  arrest  in  violent  systole,  the  most  charac- 
teristic phenomenon  being  the  P— - movements  wh^ch  iweee  e^e 

2tadCinTfirst  increases  and  then  slows  the  rate  of  the  beat  in  the  cun 
out  frol  s heart  while  its  injection  into  the  frog  is  followed  by  a period 
Of  Blowing  of  the  cardiac  movements,  with  long  diastolic  pauses  suc 

ISb/reat  incase .of  the 

rr^i^r^c— :nbeTnrr^ 
servers  as  to  the  final  arrest  is  absolute  and  not  readily  expired.  The 
slowing  of  the  pulse  noted  by  Dr.  Hare  was  fcmi,  7 ™ 

stimulation  of  the  pneumogastnes,  as  it was ' omenon  the  result 
That  the  diastolic  arrest  was  not  an  occasion.^  p waa  pl.0Te(j 

of  excessive  inhibition,  as  is  sometimes  Been  from  d „ , P 

bvHs  occurring  after  section  of  the  vagi,  as  well  as  by  the  fact  that 
perron  of  these  nerves  in  the  later  stag™  eff 

Halin’  showing  that  the  drug  produces 8"“  “twdhad'bcln  pre- 
£ s,^^  'SZZA  Of  adonidine,  hut 
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was  not  so  great  as  in  the  normal  dog,  so  that  it  is  possible  that  the 
drug  acts  as  a stimulant  not  only  on  the  heart  but  also  on  the  vaso- 
motor system.  The  first  slowing  of  the  pulse,  according  to  Dr.  Hare, 
is  the  result  of  stimulation  of  the  inhibitory  nerves,  since  it  was  pre- 
vented by  their  previous  section,  while  the  final  fall  of  pressure  is  at 
least  in  part  due  to  the  vaso-motor  palsy,  since  neither  galvanization  of 
the  sciatic  nerve  nor  asphyxia  had  any  effect  at  a time  when  the  heart 
had  still  considerable  power. 

Summary. — What  physiological  facts  we  have  indicate  that  adonidine 
acts  as  a direct  stimulant  to  the  heart-muscle  or  the  intra-cardiac  gan- 
glia, and  probably  also  to  the  vaso-motor  centres,  and  that  in  large  doses 
it  paralyzes  both  heart  and  vessels. 

Therapeutics. — In  1879  Adonis  vernalis  was  introduced  to  the  medi- 
cal world  as  a cardiac  stimulant  by  Bubnow,  a pupil  of  Professor  Bot- 
kin. Since  then  it  has  been  tested  by  a number  of  physicians,  with 
fairly  concordant  results.  The  general  testimony  is  that  its  action  in 
disease  resembles  that  of  digitalis,  and  that  it  is  useful  in  the  same  class 
of  cases.  It  is  much  more  prompt  than  is  digitalis,  and  Durand  affirms 
that  it  has  no  cumulative  tendency.  There  has  been  some  difference  of 
opinion  in  regard  to  its  diuretic  action,  and  whatever  of  such  influence 
it  has  must  be  attributed  to  its  action  upon  the  circulation  in  the  kidneys, 
rather  than  to  any  marked  direct  power  over  the  secreting  structure. 
Durand  asserts  that  it  never  produces  disturbances  of  the  alimentary 
canal,  but  Lublinski  and  Huchard  have  both  seen  it  produce  so  much 
vomiting  or  diarrhoea  as  to  require  its  withdrawal.  In  a case  reported 
by  Durand  in  which  by  mistake  three  grains  of  adonidine  were  given 
every  half-hour,  violent  vomiting  and  diarrhoea  were  the  most  trouble- 
some symptoms.  Bubnow  employed  the  infusion  made  from  the  whole 
herb  4 to  8 parts  in  180  parts  of  water,  and  of  this  he  administered  a 
ablespoonfui  every  two  hours.  Durand  gives  the  dose  of  adonidine 
as  0.02  centigramme  (0.3  grain)  repeated  at  intervals  of  three  or  four 


FAMILY  II.— OARDIAO  DEPRESSANTS. 

I— « rr 

possess  other  powers  besi  es  °“  ( ,l0C0r,[  in  these 

““^rtr^-^ee  in  the  action  of 

rrr  •Jt’rivei  *» 

depressants  to  the  motoi  nervo  . y these  convulsions  (Phila- 

I have  made  an  especial  experimental  study  of  aid  not 

Med.  Times,  vol.  m.),  and  have  oun  Qf  ^ body  separated  by 

spinal,  because  they  do  not  occur  m any  i they  probably 

section  of  the  cord  from  cerebra  “6,  J^^Vthe  brainP  for  the 
due  to  disturbance , of  1 the ^°u  ^nof  which  has  been  experimentally 
following  reasons,  the  truth  drculation  at  the  base  of  the  brain 

determined : first,  lessening  +bP  convulsions  produced  by  the  car- 

will  cause  convulsions;  secondly,  the  eonvu  sions  pro  d about 

diac  depressants  do  not  ocenr  until  the  arte m ^ be  arti. 

one-half ; thirdly,  if  the  "“Ls  Btvta"isoning,  or  in  any 
flcially  increased  by  tying  the  . 1 ,,n,i  aie  more  violent; 

other  way,  the  convulsion arresting  circola- 
fourthly,  in  some  animals  t defined,  while  in  others 

ttonatthohase  of ^ »f  the  first  order 

border  they  cause  -y  he  said  to  he 

The  indications  for  the  J^t's  Severe  local  inflamma- 
increased  arterial  exci  eme  > lect;on  f the  various  drags  may  be 

tions.  In  order  that  a rational  selecttono  ^ ^ ^ ;n  thMe 

made  for  any Individual  b an  Serial  sedative.  When 

various  conditions,  re  10  irritation  or  excitement  of  the  heart, 

there  is  arterial  excitement  from  * °iscussioI,  It  is  plain  that 
the  mode  of  relief  is  toe , obvmim  ^ staply  deprea8es  the 

in  such  a case  a diug  jn  8tbenic  fever  the  case  is 
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the  heart  but  also  of  the  superficial  vaso-motor  nerves  is  here  indicated, 
and  if  to  these  powers  is  added  a sjtecial  one  of  stimulating  the  perspi- 
ratory glands,  the  most  perfect  remedy  is  obtained.  With  inflammation 
the  effect  desired  is  a lessening  of  the  flow  of  blood  to  the  part.  A 
simple  cardiac  depressant  may  do  this,  by  lowering  the  force  of  the  eii’cu- 
lation,  but  a cardiac  vaso-motor  depressant  is  far  more  powerful.  The 
blood-vessels  of  the  inflamed  part  are  already  dilated,  and  consequently 
attract  blood,  as  it  were,  to  the  part.  If  the  remedy  dilates  all  the 
blood-vessels,  this  local  attraction  ceases,  and  blood  is  diverted  from  the 
inflamed  tissue.  It  would  appear  from  the  experiments  of  Ludwig, 
Schiff,  and  others  ( La  Nazione , Aug.  1872)  that  the  blood-vessels,  after 
complete  dilatation,  are  able  to  hold  twice  the  normal  amount  of  blood, 
and  Golz,  quoted  by  Fothergill  (Brit.  Med.  Journ.,  1873),  found  that 
the  intestinal  vessels  were  able  to  contain  all  the  blood  of  the  body. 
These  facts  show  how  by  means  of  an  arterial  sedative,  which  paralyzes 
the  vaso-motor  centres,  “ we  can  bleed  a man  into  his  own  blood-vessels,” 
or,  in  other  words,  get  much  of  the  effect  of  a venesection  by  drawing 
blood  from  the  diseased  part. 


ANTIMONY. 

ANTIMONII  OXIDUM.  U.S.— OXIDE  OF  ANTIMONY. 

A grayish-white  powder,  insoluble  in  water,  wholly  soluble  in  hydro- 
chloric or  tartaric  acid.  It  is  prepared  by  dissolving  the  sulphuret  of 
antimony  in  hydrochloric  acid,  adding  nitric  acid,  and  precipitating  with 
water  of  ammonia.  Its  solution  in  the  stomach  is  dependent  upon  the 
acid  there  present,  and  consequently,  being  uncertain  in  its  action  it 
should  not  be  used  internally— although  it  is  capable  of  producing  all 
the  effects  of  tartar  emetic,  for  the  preparation  of  which  it  was  intro- 
duced  into  the  Pharmacopoeia.  Antimonii  Sulphidum  U.S.,  Antimonii 
Sulphidum  Purificatum,  U.S.,  and  Antimonii  Sulphur atum,  U.S  are  still 

more  uncertain  preparations,  whose  therapeutic  use  ought  not  to  be 
encouraged. 

ANTIMONII  ET  POTASSII  TARTRAS.  U.S. — TARTRATE  OF 
ANTIMONY  AND  POTASSIUM. 

80  ,BtMTVs  PrePared  boili“g  the  oxide  of  antimony  in  a 

solution  of  bitartrate  of  potassium.  It  occurs  in  the  form  of  a white 

pon  dor,  the  result  of  the  pulverization  of  transparent,  colorless  slightly 

™ ™t  commonly  rhombic  ocSOZ 
Its  taste  is  variously  described : to  me  it  is  at  first  very  slight  but  after 

lu?et„rslZmTr°“  Tartar  is  insoluble  in  abso- 

bo  n““  r 80‘Uble  in  fr0m  two  *°  tbre°  P«-ts  of 

temperaTures  It , ' • tWf  V°  *°  fift0<m  Parts  °f  ™ter  at  ordinary 
tannic  acid  and  s^^TSSSS  ^ “““  ^ '’**** 

25 
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. t rmnlied.  tartar  emetic  is  an  irri- 

Physiological  A0TI0Ne"  dei;cate‘Ind  susceptible  skins  in  a very 
tnnt,  acting  upon  som  > ™ J its  continuous  application  for 

short  time.  In  most  .MtanceB,^  At  flrst  there  is  simply 

several  days  is  neeess.  y 1 to  and  the  eruption  of  small 

a redness  ^pa„«d  y ^ int0  nicies  and  then  into 

ulcers,  which  readily  heal.  . , , , map  therapeutic  doses 

ST ^Tre  a seareaelSy  perceptible  diminution  of  the  force  of  the  pulse 

and  an  increase  of  the  perspiration.  induced,  accom- 

By  somewhat  larger  amounts  of  the  na  iust  mentioned, 

panied  in  a more  decided  cgice  y ^ vomiting  and  retching, 
After  large  doses,  prolonge  na  , muscular  re- 

With  marked  reduction  of  the  «e  of  *h  ^ ^ the 

S K and  the  skin  is  bedewed  with 

SW  After  poisonous  doses  all  these  solSd'hy  the  slightest 

vomiting  is  violent,  repeated  00^0^^^  7*^  and 

provocation,  and  is  accomp  y “ Th  matters  vomited 

stomach  and  by  colicky  pains  m the  ««  l blood, 

are  Srst  mucus,  then  mucus  "^t^ff^a6nt  serous  purging, 
With  the  gastric  disturbance  0 but  becoming  in  some  cases 

the  discharges  resembling  those  of  est“  mities,  and,  in 

towards  the  last  bloo  J ™ JV  bave  oauSed  the  antimomal  pon 

conjunction  with  the  serene  P Sj.  ^ e)djiau9tion  is  extreme,  and 

soning  to  be  mista  ve  thready  0r  imperceptible  pulse,  pinched, 

deepens  into  collapse,  -nrofuse  cold  sweats,  lowered  tern- 

livid  countenance,  suppresse  voi  , P u , preceded  by  stupor 

perature,  and  at  last  death  from  ^hieh  wild  delirium 

or  convulsions:  indeed,  ? y P The  iu  mild  cases  is 

was  present  some  houis  beginning  even  in  fatal  cases, 

increased  in  quantity,  as  it  is  also  ^ *8  gc;futy  and  bloody,  and 

but  in  such  towards  the  close  ^ som0  incompiete  experiments 

even  suppressed.  C.  Gathgen  > repeated  non-toxic  doses  ot 

an  increase  of  the  elimination  of  mea  aUei r I 

antimony  (CentraM.  f.  — — 

* What  is  said  in  the  text  is,  I think,  correct;  although ^ ^ , Huso- 
' fa* ( TraitS  cle  ThiraPeutiq«e,  4th  od.,  that  it  is  scanty.  For  a case 


CARDIAC  DEPRESSANTS. 


387 

It  is  evident  that  the  symptoms  just  enumerated  can  be  best  studied 
in  detail  under  several  heads.  Before  entering  upon  this,  however,  it 
is  well  to  premise  that  the  experiments  of  Yiborg  {Stale's  Therapeutics 
vol.  ii.),  Buchheim,  Courten  {Ibid.),  Magendie  {Ibid.),  Ackermann  (Vir- 
chow s Archiv,  Bd.  xxv.  p.  531),  Richardson  (Lancet,  May,  1856),  JSTobi- 
lmg  (Schmidt's  Jahrbucher , Bd.  cxl.  p.  24),  and  Radziejewski  (. Reichert's 
Archiv,  1871),  and  of  others,  have  demonstrated  that  tartar  emetic  acts 
upon  the  lower  animals  precisely  as  upon  man. 

Circulation.  When  a sufficient  dose  of  tartar  emetic  is  injected  into 
the  frog  (Radziejewski,  Ackermann,  Robbing),  the  cardiac  contractions 
m a very  short  time  are  lessened  in  frequency  and  force,  and  become 
irregular,  the  auricles  pulsating  more  frequently  than  the  ventricles 
until  finally  arrest  occurs  in  diastole.  After  death  the  irritability  of 
the  eardia0  muscle  to  ordinary  stimuli  is  almost,  or  more  frequently 
, , ? { ; but  m the  r'«ur  experiments  of  I.  Soloweitschyk 

Led  'hfT''  S“"  Fh"n""  X"'  440)’  dl*il:,I,»  P^ced  upon  the  para- 
aSer L T “ ‘°  its  action, -evidence  that  it  is 

L ttLanV*0' 1 TT°r  than  the  “““ie-hbre  which  is  affected 

upon  th7rre7f.  P°:  theah6Srt  °f  the  ‘he  drug  acts  as 

of  Ernst  Sentz  °f  Ackermann  and 

falls  steadily  and  to  an  exLeme d!™ * m! 

accelerator!  nt  i l • liie  jmlbe  sometimes  seems 

deeic  edVt  L L n *T*  maj°ritlr  °f  cases  is  decreased  very 

After  I ' whi  T , eardiometer  five  times  as  much  as  normal 

the  cut-out  heart  of  thp  f • Land  J^c^eimann  has  found  that 
emetic;  further,  the  experiments  of^i-  ‘r  8,°luti0n  of  tartar 
the  peripheral  ends  of  the  vagi  in  anti^onM™  6 PTOVed  ‘hat 

or  less  completely  paralyzed so the, Ti-TT”*  ««  early  more 
due  to  excitation  of  the  inhibitors  ? C MSto  10  arrest  cannot  be 

Sts*  SZ  iZ  “ 


that  the  action  of  tartar  eleUo^o^tTe  P'aC°  t0  n°tiC°  th°  theory  of  Nobiling, 

in  itself  is  so  improbable  that  it  would  seem  sciir-oT^  P°taSh  H contains-  Th‘s  theory 
fact  that  Nobiling  asserts  that  the  tartrate  of  an 7 °f  diSCUSsion-  WCro  « *»r  the 

*iejewsk.  ( loc . oil.,  p.  485)  has  repeated  and  exte^Tth^  ^ '*  Poisonous-  Dr-  R«d- 
pletely  disproved  both  the  asserted  fact  and  tho  H f ! e*P°'imonts  of  Nobiling  and  com- 
is  as  poisonous  as  the  potash-salt  °°ry  baS°d  UP0n  sh°"ing  that  tho  soda-salt 
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powerless  to  produce  „y  —ntf  the  1""  ‘oft 
when  the  heart  still  rc“Por,  8 “ tl,„  heart  is  apparently  heating 

:rrr=:.afr 

:r»!r ; Can/s"  *'£***,  *.  ^ ot  tho 

latter  system  which  *re  aft^A  symptom  in  antimonial  poisoning  is 

Nervous  Systsm.-A  prom  ^y™P  ^ ^ 8en80ry  and  t0  a less 

paralysis,  affecting  to  a . ^ anesthesia  which  occurs  m am- 

extent  the  motor  system  advanced  stages  of  poisoning  it  is 

mals  has  been  overlook »ki  -d 

no  doubt  presen  . J i it  occurs  after  section  of  the  cord,  an 

the  depression  of  reflex  actr  y aetschenow  inhibitory  centre ; 

is  therefore  not  due  to off  access  of  the 
that  it  is  not  prevented  by  V S J peripheral.  It  consequently 

poison  to  the  nerve  and  is  there  ^ that  in  the  frog  and  the 

must  be  spinal  ; an  , as  aq,,r  the  total  abolition  of  sensi- 

rabbit  voluntary  movements  ^ readwd  that  antimony 

hility  and  of  reflex  activity,  wnsorv  tract  of  the  spinal  cord. 

is  a paralyzant  to  the  receptm l « r ^ ^ ^ towarfB  thermic  and 

Radziejewski  states  that  se^  ^ Btbmli.  The  motor  nerves 

chemical  mutants,  . . , . functional  power, 

and  muscles  are  said  to  re  am  ^ upon  the  temperature  ap- 

Temperature.  The  .nffuenee of  alimony  P * ordinary 

pears  not  to  be  very  marked  foulld  ^ after  doses  severe 

therapeutic  doses.  Thus,  B0  alteration  in  the  temperatme 

enough  to  induce  viol. snt voi  & under  the  tongue.  Owing,  no 
could  be  discovered  by  the  the ^ ^ arterial  action,  there  is  in 
doubt,  to  the  disturbance  reduction  of  the  temperature  of 

these  cases,  however,  a veiy  d t0  (Ackermann)  the 

the  extremities.  Thus,  m the  c*»  ; I™ * ^ 3 0.  in  various  per- 

heat  of  the  hands  was > to™  d ' atm.e  „ certainly  in  a measure  due 
sons  This  decrease  of  the  tempeia 

to  increase  of  the  heat-evoluti^.  ^crease  of  animal  heat  is 

After  poisonous  doses  oi live  sufficiently  long.  Thus  m 
very  perceptible,  provided  the  victim  ^ ^ q oceumsd  ta  rabbits 

“•  ‘,r"“ 

— xs-rir 

an  irritant  upon  the  ahmenta  y ted  ;u  which  no  lesion  has 

Zrcmes  Gen. , Sept.  1865)  have  been  reported  antimony,  yet 

been  found  in  the  indications  of  violent 

in  the  great  majority  of  instances  v y 

-“-SS:  length  of  this  action,  and  of  two  expert 
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merits  in  which  he  found  the  greater  portion  of  the  ingested  antimony- 
in  the  vomit  of  the  patient,  has  advanced  the  theory  that  the  emesis  is 
due  to  a local  action  of  the  drug.  The  persistent  nausea,  however, 
certainly  indicates  that  the  remedy  does  not  act  like  the  so-called  me- 
chanical emetics.  Further,  the  vomiting  induced  in  the  experiment 
of  Magendie,  of  replacing  the  stomach  of  an  animal  by  a bladder  and 
giving  tartar  emetic,  would  seem  at  first  sight  to  settle  the  point  com- 
pletely. This  experiment  of  Magendie  has  been  confirmed  by  Brinton 
( Cyclopcedia  of  Anatomy , Supplement,  p.  319 ; Lancet,  1853,  vol.  ii.  p. 
599),  who  further  proved  that  when  tartar  emetic  was  injected  into 
the  vein  of  an  animal  it  was  very  freely  and  rapidly  eliminated  by  the 
stomach.  Dr.  B.  W.  Richardson  {Lancet,  vol.  i.,  1856)  has  corroborated 
this,  and  has  also  found  that  a similar  elimination  follows  the  inhalation 
of  antimonietted  hydrogen.  I think,  therefore,  it  must  be  conceded — 
first,  that  the  finding  of  even  a large  quantity  of  antimony  in  the  vomit 
does  not  prove  that  its  action  on  the  stomach  is  chiefly  a local  one ; sec- 
ondly,  that  the  emesis  is  certainly  preceded  by  at  least  a partial  ab- 
soiption.  This  would  seem  to  show  that  the  emesis  is  purely  centric. 
The  experiments  of  Mooso  ( Schmidt's  Jahrb .,  clxix.  236),  on  the  other 
hand,  indicate  that  the  local  action  of  the  drug  is  a powerful  factor  in 
the  production  of  the  vomiting.  It  was  found  that  when  tartar  emetic 
was  administered  by  the  mouth  vomiting  was  caused  by  smaller  quan- 
tities and  more  promptly  than  when  injected  into  the  veins;  also  that, 
after  section  of  the  peripheral  vagi  in  the  abdomen,  a reverse  relation 
existed  between  the  two  methods  of  administration.  If  these  experi- 
ments be,  as  they  appear,  correct,  tartar  emetic  must  cause  vomiting 
partly  by  an  action  on  the  centres  and  partly  by  a local  influence  upon 

the  stomach.  The  purging  induced  by  tartar  emetic  is  seemingly  an 
effort  at  elimination. 


Respiratory  Organs— The  respiration  in  poisoning  by  antimony  is 
very  irregular,  with  all  sorts  of  variations  in  the  rhythm  of  the  act. 
in  the  advanced  stages  the  pauses  are  often  very  long,  and  the  inspi- 
ration and  expiration  so  forced  and  prolonged  that  very  generally,  in 
animals  at  least,  marginal  emphysema  and  subpleural  ecchymoses  are 
ound  after  death.  The  origin  of  the  respiratory  trouble  is  probably 
omewhat  complex,  the  chief  factor  being  the  direct  influence  of  the 
drug  upon  the  respiratory  nerve-centres,  and  minor  causes  the  intense 

~ZTd  l”,!.0  X °f  and  the  altera 

hTnX  :t  rctiy  °r  indirect,y-  °v°n  ■»  rs 

i , 7 fspommce  and  by  the  experiments  of  Maycrhofor 
(Nothnagel  s Arzneimittellehre,  Berlin,  1870,  p.  219). 

emetiTfs^ons1! ant7Th  “T  thre6  indications  to  meet  which  tartar 
emet  c is  constantly  employed.  The  first  of  these  it  fulfils  by  virtue 

chap  JrTpon  diSCU88i°"  °f  ^ “V  b°  “ «» 
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The  second  purpose  for  which  antimony  is  used  is  to  depress  arterial 
excitement.  It  is  chiefly  is 

arterial  sedative.  In  ^ ^leons  in  fever  after  operations,  in  gon- 
constantly  affections.  In  pneumonia 

orrhcea,  and  m various  st  ^ ^ essential  portion  of  the  older 

it  has  been  very  largely ■ , J ® the  method  of  Basori, 

plan  of  treating  that  disease.  Acco  g increased  to 

foui’  or  five  grains  a day  were  at  fix  S ’ bytbJaid  of  opiates 
twenty-four  or  even  wa8  often  obtained  for  these 

and  careful  dilution  a P ^ ha8  been  abandoned  by  modern 

heroic  doses,  yet I J io  /administered  in  suffleient  quantity 
therapeutists.  As  tax  e-enerally  intense  nausea  and 

to  depress  ^"^1™  ™de  when 

circulation  very  decidedly  in  pneumonia  or 
any  other  tbe  mu00u8  membrane  of  the  bronchial 

After  free  secretion  has  ^ iia,horetic  d, 

think,  of  more  service.  The  value  o * Minute  doses  of  it 

pends  largely  upon  its  action  on  efficiency  0f  fever-mixtures. 

are  constantly  employe  o inc*e  . powerful  depressant,  and 

It  must  always  be  borne  m mind  that  it  is  a powe 

is  therefore  to  be  employed  ^ when  it  is  desired  to 

As  a counter-irritant,  tartar -e  game  time  very  decided  impres- 

of  its  application  to  disease,  see  the  chap- 

tM  To  ““‘The  symptoms  ^2:“^ 
Of  antimony  have  been  sufficient  _ y iQ  wbicb  neither 

according  to  authors,  a^formof  an  n g bei^g  simply  intense 

vomiting  nor  purging  > a sensetf  oppression  in  the  chest,  with 

Lasek,  then 

tent^aiwi  iireg^ar  ;f^^^iw^,&uxwioriscioTisn.ess,  trembUngs,  and  clonic 

and  tonic  convulsions  (Husemann,  case8  0f  tartar  emetic 

Tardieu  ( loc . cit,  p.  608)  states  duced  by  the  external  ap- 

poisoning  a rash  exactly  resemb  mg  P ou  the  fourth  or 

plication  of  the  drug  has  appeared  all  ovei  y 

fifth  day.  -nr:tv  of  cases  there  are  to  be 

..."  ,J~.  -->■  '—i 
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inflammation  of  the  stomach  and  bowels;  in  some  cases,  however,  these 
appear  to  be  wanting.  The  venous  system  is  generally  very  much 
engorged,  and  the  viscera  are  intensely  congested.  Magendie  asserted 
that  in  animals  poisoned  by  tartar  emetic  the  lungs  are  always  full  of 
portions  apparently  hepatized ; but  Ackermann  ( loc . cit.,  p.  544),  in 
twenty  experiments,  found  only  some  marginal  emphysema  and  sub- 
pleural  eechymoses,  with,  in  one  or  two  cases,  spots  of  atelectasis  in 
the  lungs.  The  assertion  of  Magendie,  therefore,  is  too  sweeping ; but 
it  is  true  that,  in  a large  proportion  of  fatal  cases  of  antimonial  poison- 
ing, emphysema,  pulmonary  apoplexy,  atelectasis,  or  other  structural 
lesions  of  the  lungs  exist.  The  blood  usually  coagulates  imperfectly. 

Dr.  Salkowsky  ( Virchow’s  Archiv , Bd.  xxxiv.  p.  78,  1865),  of  Moscow, 
has  found  that  when  animals  are  fed  upon  antimonic  acid  (one-half  to 
one  gramme  daily)  or  other  preparations  of  the  metal  for  from  fourteen 
to  nineteen  days,  the  liver,  kidneys,  and  even  the  heart  undergo  a fatty 
degeneration ; also  that  there  is  a lessening  of  the  amount  of  glycogen 
in  the  liver,  and  in  some  cases  even  a total  disappearance  of  it.  This 
has  been  confirmed  by  Professors  G-rohe  and  Mosler,  who  state  that  in 
the  duchy  of  Brunswick  the  peasantry  give  to  the  geese,  when  pro- 
ducing the  famous  fatty  livers,  a certain  quantity  of  the  white  oxide  of 
antimony  every  day. 


The  minimum  fatal  dose  of  tartar  emetic  is  not  known.  Three- 
quarters  ol  a gram  in  a child,  and  two  grains  in  an  adult,  have  proved 
fatal ; but  in  the  latter  case  extrinsic  circumstances  favored  the  result 
(Taylor,  Guy's  Hospital  Reports,  Oct.  1857,  an  analysis  of  thirty-seven 


latal  cases) ; two  hundred  grains  have  been  recovered  from  (case  Tay- 
lor's Medical  Jurisvrudence.  1873  n 3ficn  • i __  j ’ 


^ t-.  -IC/OO.,  AA1V.  ^±\J  A J. 

Chronic  Poisoning. —According  to  Mayerhofer  {Heller's  Archiv,  1846 
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very  shortly  followed  by  postulation.  The  effect  of  the  drug  is  very  per- 
listent  as  well  as  severe,  so  that  the  remedy  is  applicable  only  to  a few 
cases  in  wMoh  an  action  of  the  kind  spoken  of  is  required  Care  must 
be  exercised  not  to  continue  the  application  too  long,  lest  severe  and 
obstinate  ulceration  be  produced. 

VERATRUM  VIRIDE.  U.S. 

The  root  stock  of  Veratrum  viride,  a coarse  perennial  herbal  plant, 

• A nrimis  to  the  Northern  United  States.  It  is  a large  tapering  rln- 

xndigenous  to  the  Nortbe  ^ ^ ^ ^ thickneBS  at  the 

zorne,  an  inch  01  V It  contains  two  alkaloids,  jervine 

base,  and  aBB0Ciated  with  the  resin  as  to  be 

and  veratroi  me,  difficulty.  The  nature  of  these  alkaloids 

separated  from  it  «th  ge  t Mr.  Charles 

r^’efsuh^y  showed  that  viridine  is  identical  with£ 

vine,  previously  described  by  Simon  from coJuM. 

chell  (Pro,  U^/BXct  hk  Jel“S  is  distinct  from  vera- 
„ith  Wt  ptem,:  1876,  p.  1)  Professor  Wormley 

trine.  In  187h  {Amer.  jo  -dine  is  identical  with  veratrine. 

arrived  at  the  conclusion  ‘ . « profeBBor  Wormley,  I 

Without  intending  to  deny  the  oM  edition  to  stand, 

shall,  in  the  present  edition,  allow  the .text  of  thegld^  ^ 

so  far  as  concerns  the  names  emp  °T  itei  wjth  the  inert  resin 

of  veratrum  viride.  Jerome  is  so  closely  united  wit 

that  it  is  separated  from  it  ^f^t*^XphyBioi(^oal  action  of 
Physiological  afkaloids  singly 

veratrum  viride,  I shall  ni  s p symptom  manifested 

When  an  animal  is  poisoned  with  the  by 

is  sluggishness,  as  shown  oj  while  peculiar  rapidly- 

distinct  signs  of  muscular  weakness.  ^ the  animal 

repeated  thrills  run  throug  e mu  1 th  of  time  the  animal 

trembles  violently.  After  a greater  01  lesB ^n  t:  period 

becomes  unable  to  stand,  ^^r  LTc  spasms  without  rigidity, 
violent  convulsions  appear,— genera  'ion  andasthe  animal 

The  convulsions  alternate  with  intern  a but  they  continue  in 

grows  more  profoundly  prostrated  - violent,  force  is 

most  cases  up  to  death.  Even  when  ■ £ey  are  : me 

evidently  wanting.  The  animal  ® totally _ unable  to  ^ ^ tho 

the  ground;  the  pigeon  drives  huuse  • 1 and  kicks 

rabbft  pushes  himself  along  on i - - J”  . ,ate  „ the 

‘ ,0  th0  lMt-  T"e  pup 
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are  not  affected.  There  is  no  purging  or  vomiting,  but  always  pro- 
fuse salivation.  Respiration  ceases  before  cardiac  action,  so  that  death 
probably  takes  place  from  asjrhyxia. 

The  circulation  is  profoundly  affected.  The  pulse  is  generally,  if 
not  always,  lessened  in  frequency,  provided  the  animal  be  quiet.  When 
there  are  convulsions,  or  even  when  the  tremors  are  marked,  it  becomes 
very  rapid.  The  arterial  pressure  is  greatly  lowered,  falling  progres- 
sively from  the  beginning  to  the  end  of  the  poisoning.  The  force  of 
the  individual  beat  appears  not  to  be  much  altered  at  first. 

In  an  elaborate  series  of  experiments  ( Phila . Med.  Times , vol.  iv.)  I 
found  that  jervine  had  little  or  no  effect  on  the  pneumogastric  nerves,  since 
it  acts  as  usual  after  those  nerves  have  been  cut,  and  galvanization  of 
the  par  vagum  in  animals  profoundly  affected  by  the  poison  jrroduced 
the  usual  cardiac  results.  Further,  when  the  cord  was  cut  very  high 
up,  so  as  to  paralyze  the  accelerators,  jervine  still  lessened  the  pulse- 
rate.  As  it  was  also  proved  that  the  alkaloid  lessens  the  arterial  press- 
ure after  division  of  the  cord,  i.e.,  after  vaso-motor  paralysis,  and  also 
that  it  paralyzes  the  heart  of  the  frog  or  turtle  when  placed  directly 
upon  it,  it  follows  that  jervine  loioers  the  force  and  frequency  of  the  car- 
diac beats  independently  of  its  nerves,  by  a direct  action  on  the  cardiac 
muscle  or  its  contained  ganglia.  When  the  nerve-trunks  were  galvan- 
ized in  an  animal  poisoned  with  jervine,  although  the  pain-cries  showed 
that  the  afferent  nerves  were  not  paralyzed,  little  or  no  rise  occurred 
m the  artenal  Pressure.  It  seems,  therefore,  that  the  jervine  not  only 
acts  on  the  heart,  but  is  also  a powerful  depressant  to  the  vaso-motor 
nerve-centres. 


In  frogs,  as  well  as  in  higher  animals,  poisoned  with  jervine,  there 
is  a very  marked  diminution  and  finally  abolition  of  reflex  activity 
and  as  the  functions  of  neither  peripheral  nerves  nor  muscles  are  inter- 
fered with,  it  is  evident  that  the  alkaloid  is  an  intensely  powerful 
spinal  depressant.  The  convulsions  are  cerebral  in  their-  origin,  as  they 
do  no  occur-  below  the  point  of  section  when  the  spinal  cord  is  divided  * 
-Locally , jervine  is  very  feebly  if  at  all  irritant. 

The  general  symptoms  induced  by  veratroidine  resemble  those  caused 

, S alkaloid’  but  it:  is  decidedly  more  irritating  than  the 

atter,  and  always  induces  vomiting,  and  occasionally  purging  In  poi 

Zff  y ? ,there  are  in  m03t  Cases  ^cuUrPtw!tch togt  Ld 

rt  “°7  but  neither  of  these  are  so  severe  and  so 

repeated  as  in  the  case  of  jervine.  Death  takes  place  from  aspkvxia 
due  to  paralysis  of  the  respiratory  muscles.  asphyxia, 

troidine  acts  yry^uch  JenpheraI  uei’ves>  and  the  muscles,  vera- 
pressant.  7 h does  Jervme>  being  a decided  spinal  de- 


thi8  drag  were  calleHn^  (American  Joum.  Med.  Set.,  1870)  of 

afresh.  The  earlier  discussion  ^ be  found  inpZ.  H.“'°  Sr<>Und 
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The  action  of  veratroidine  upon  the  circulation  is  a very  curious 
one.  After  a hypodermic  injection  of  the  poison  the  rapidity  of  the 
pulse  and  the  arterial  pressure  are  at  first  decidedly  lessened.  Af  e 
1 time  the  pulse  still  remaining  very  slow,  the  individual  heart-beats 
become  endowed  with  a force  greatly  beyond  normal,  and  the  arterial 
pressure  becomes  normal;  then  suddenly  the  pulse-rate  becomes  very 
rapid  the  individual  cardiac  beats  losing  much  of  their  extraordinary 
vtgor!  hut  te  arterial  pressure  rising  nearly  fifty  per  cent,  beyond  its 

°riSWhen  the  alkaloid  is  thrown  directly  into  a vein,  these  phenomena 
are  intensified  and  abbreviated.  I have  seen  the  arterial  pressure  faU 
to  zero  in  thirty  seconds,  and  in  one  and  a quarter  minutes  rise  to  16o 
(110  normal)  centimetres.  The  rise  is  not  due  to  a direct  action  of  the 
drug,  but  to  the  sudden  asphyxia  which  it  induces 
occur  if  free  artificial  respiration  be  maintained  ( Phila.  Med.  Times, 

These  facts  certainly  prove  that “ a CTfound  that  when 

minute  dose  of  the  poison  (one  e pneumogastrics  be  now 

rgr«uVZ_  «-  -eat.  The  siow  pulse  of^U  ver. 
-rted^ral rafter  a toge ToseZZion  »f  the  pneumogastr.es 

Zt  pulse  rate ^ 

applied  to  the  penpheral  endsjf  ttai  »fd  (^idine  paralyse  the 
affect  the  viscus.  Eviden  y,  g stimulate  it  intensely, 

cardiac  inhibitory  apparatus,  w 1 e sm“  r the  st[mulation  is  cen- 
The  paralysis  is  certainly  perip  era  , When  enormous 

trie  or  peripheral  has  not  as  yet  b«"  ^ . T6n0U3  in. 

doses  of  veratroidine  are  thrown  directly  the -mo-motor 

jection,  they  at  once  kill  the  cardiac  ““*^0  demonstrable 
nerves  veratroidine  in  moderate  toxic  h demon- 

influence.  Dr.  F.  Eeigel  (Pear's  dreta h 1871  PjK ,9)  „ 

strated  that  the  rise  of  arterial  has 

rZeria,  ^ ^e  vaso-motor 

mWonr trwStogoZZbenow:Po°f  the  apparatus  for  artificial 
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respiration  is  followed  at  once  by  an  enormous  rise  of  the  mercury 
in  the  manometer, — conclusive  proof  that  the  vaso-motor  centres  are 
not  seriously  affected.  This  deduction  I have  experimentally  corrobo- 
rated by  galvanization  of  a sensitive  nerve  : always,  unless  an  enor- 
mous amount  of  the  alkaloid  had  been  given,  the  rise  in  the  arterial 
pressure  was  marked  and  immediate.  In  estimating  the  physiological 
action  of  veratroidine  it  must  be  borne  in  mind  that  artificial  respira- 
tion was  maintained  during  the  study  of  the  action  of  the  drug  on  the 
heart  and  vaso-motor  centres;  that  its  influence  on  the  respiratory 
centres  is  so  intense  as  to  overbalance  its  cardiac  action,  and,  when 
the  animal  is  left  to  itself,  to  cause  death  before  any  very  decided  in- 
fluence has  been  exerted  on  the  heart.  The  action  of  the  alkaloid  may, 
therefore,  be  summed  up  as  follows : it  is  a powerful  respiratory  poison, 
lessening  at  first  the  frequency  of  the  cardiac  heat  by  stimulating  the  pneu- 
mogastrics,  but  soon  losing  all  control  over  the  heart,  owing  to  the  powerful 
influences  which  the  induced  asphyxia  exerts. 

. The  resin  of  veratrum  viride,  when  completely  deprived  of  the  alka- 
loids, is  nearly  inert.  It  seems,  however,  to  be  irritating  to  the  digestive 
organs,  and  very  probably  aids  in  the  production  of  the  vomiting  occa- 
sioned by  full  doses  of  the  drug. 

As  the  action  of  the  alkaloids  of  veratrum  viride  is  very  similar 
and  as  they  are  the  only  active  principles  of  the  drug,  it  is  very  easy 
a prion  to  determine  what  the  influence  of  the  drug  will  be.  Sufficiently 
numerous  experiments*  have  been  performed  with  the  crude  druo-  0r 
its  preparations,  to  show  that  it  acts  upon  the  lower  animals  as  upon 
man;  but  it  is  not  necessary  here  to  do  more  than  allude  to  them. 

en  taken  in  small  doses  by  man,  veratrum  viride  first  reduces  the 
force  without  much  lessening  the  frequency  of  the  pulse,  but  after  a 
time  the  pulse  falls  very  much  in  rapidity,  sometimes,  according  to 
.Dr.  Norwood,  even  to  thirty-five  a minute. 

™,1«  ™7kXertj?  ^ made  during  this  Stage  of  d'I:”'essio'b  the  slow 
P e suddenly  converted  into  an  exceedingly  rapid  one.  The 

Blow  pulse  is  sometimes  moderately  full,  but  is  always  veiy  soft  and 

thX  the.rapid  puIse  is  exceedingly  feeble  and  small,  often 

thieady,  and  may  become  imperceptible.  Severe  nausea  and  vomitino- 

rnrrr  f“e  ruction  °f  the  ^ ss 

Often  , 8a.?‘C  d,8turbanco  is>  hoover,  shown  by  the  fact  that  it 

Thus  Prolr  P 3t°ma0bic  V">Pta»s,  and  may  exist  without  them, 
bus,  Professor  Percy  states  that  he  has  seen  the  pulse  reduced  to 

nausea  bein*  “■ 

depression  there  is  always  decided  muscular  weakness  and  relaxa- 


After  a poisonous  dose  the  symptoms  above  noted 


are  increased  in 


pmphK  ZT"’  b?  Pr°f“”r  S'  *•  P*ro*  T'°”-  si—  Jf.A  Xr.eo. reprinted  „ 
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intensity  and  become  very  alarming.  A running, 

„ cold  clammy  skin;  intense  nausea,  and  incessant  attempts 
^ vomiting  or  retching,  or  hiccough ; absolute  muscular  prostration; 

vertigo;  loss  of  vision,  and  somi-unoonsciousness,  make  up 
the  group  of  extreme  symptoms.  Various  observers  also  speak  of 

“^^r^w^rCtdready  been  said 

•T  T “s“f^ 

and  arterial  depiessant,  exeiwng  , , hoth 

ToTtte  dor^nder  its  action  the  functional  activity  of  the  skin 
■B  greatly  increased;  but,  as  this  is  a necessary  result  of  the  profoun 
arterial  depression,  there  is  no  reason  ^ -iS 

manner  ^^7/ Met  often  Seedy  increased  by  veratrum 

it  lowers  the  pulse.  Oulmont  (f  f.  from  half  an  hour 

as  the  results  of  his  experiments,  would  produce 

to  two  hours  after  the  administration  of  such  d 1 even 

violent  symptoms  without  killing,  the  temperature  fell  ; , > 

- (C.  ?)  7and  remained  at  thm 

aot”aT^e,  it  f ^ " Z^lZt 

indications  for  its  use,  name  y, , o re  P^  vQratrum  viride  has 
arterial  action.  Owing  to  t J g which  are  purer  spinal 

upon  the  circulation,  and  t0 f,  ef^U™6  meet  the  first  indication,  and  in 
depressants,  it  is  never  called  foree  0f  the  circulation, 

practice  should  simply  be  used  o e adynamic  diseases  is 

The  use  of  the  drug  in  typhoid,  fever  and l other  «^8 
eimply  an  irrational  and  dangerous  practice,  founded  upo 

neons  idea  of  the  action  of  the  remedy.  in 

Veratrum  viride  has  been  recommended  in  mama  ^ 

cases  of  irritation  of  the  brain  10m  ™ ^ delirium  tremens,  with  uni- 
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erring  the  prostration  into  fatal  exhaustion : indeed,  I have  known  of 
death  occurring  in  this  disease  from  its  use. 

When  true  sthenic  arterial  excitement  is  to  be  combated  in  any 
disease,  except  it  be  gastritis,  veratrum  viride  may  be  employed  as  a 
prompt,  thoroughly  efficient,  and  at  the  same  time  very  safe  remedy, — 
very  safe,  since  it  is  almost  incapable  of  producing  death  in  the  robust 
adult,  unless  used  with  great  recklessness  and  in  repeated  doses.  In 
the  early  stages  of  sthenic  pneumonia  it  offers,  I believe,  the  best  known 
method  of  reducing  the  pulse-rate  and  the  temperature,  and  of  ameli- 
orating the  disease.*  It  is  hardly  necessary  to  mention  other  individual 
diseases  in  which  veratrum  viride  may  be  employed  to  carry  out  the 
present  indication. 


In  peritonitis  its  tendency  to  cause  vomiting  is  very  much  against  its 
use,  and,  unless  this  action  can  be  controlled,  should  interdict  its  em- 
ployment. I desire,  however,  to  call  attention  to  its  value  in  prevent- 
ing inflammation  after  severe  abdominal  injuries , — indeed,  after  any 
severe  injury.  Thus,  I am  cognizant  of  the  case  of  a woman  whose 
belly  was  torn  open  by  the  horn  of  a bull ; the  abdominal  walls  were 
rent  for  about  six  inches,  and  the  sigmoid  flexure  of  the  colon  came 
out  and  was  dragged  in  the  dirt.  It  was  washed,  replaced,  the  wound 
sewed  up,  the  patient  restricted  to  low  diet,  and  veratrum  viride  admin- 
istered very  carefully  so  as  to  keep  the  pulse  as  depressed  as  possible 
and  at  the  same  time  to  avoid  vomiting,  to  aid  in  which  opium  was  also 
given.  Recovery  without  a bad  symptom  resulted.f 

As  an  emetic,  veratrum  viride  should  never  be  employed. 

In  chronic  cardiac  diseases  it  may  be  used  in  precisely  those  cases  in 

which  digitalis  is  contra-indicated, — i.e.,  where  there  is  excessive  hyper- 
trophy. J 1 

The  contra-indications  to  the  use  of  veratrum  viride  are  cardiac 
weakness  and  the  existence  of  general  adynamia. 

Toxicology.— Although  veratrum  viride  is  a remedy  of  great  power, 
capable  of  producing  the  most  alarming  symptoms,  yet  I believe  it  to 
be  the  safest  of  all  the  cardiac  depressants ; certainly  it  is  far  less  dan- 
gerous than  aconite.  Overdoses  of  it  provoke  vomiting  so  soon  and  so 
certainly  that  it  is  somewhat  doubtful  whether  a robust  adult  could  be 
killed  by  a single  dose  of  any  of  its  officinal  preparations,  especially  if 
prompt  and  judicious  treatment  were  afforded.  I have  several  times 
known  a teaspoonful  of  its  fluid  extract  to  be  taken;  and  Professor 
Percy  cites  recoveries  after  the  ingestion  of  a tumblerful  of  the  tine- 
? ’ *Gr  th]Hy  ^ains  of  the  resinoid ; after  two  doses-a  tumblerful 
each-of  a syrup  representing  a pound  of  the  root  to  the  pint.  A feeble 
child,  eighteen  months  old,  was  killed  by  thirty-five  drops  of  the  tincture 

H.Hirt de  Thirapeut^ue>  L lxxiv-  p.  W6,  and  MM.  Zuber  and 
186L  COn3UU  al3°  °r‘  °‘  S‘  BishoP’  American  Journal  of  the  Medical  Science,,  Oct. 
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(. Amer . Journ.  Pharm.,  1865) , and  a doubtful  case  of  fatal  poisoning  in 

the  adult  is  mentioned  in  Med.  and  Surg.  Pep.,  xl.  372. 

I have  seen  the  most  alarming  symptoms  result  from  large  medici- 
nal doses  repeated  at  short  intervals,  and  have  been  astonished  at  the 
rapidity  with  which  they  yielded  to  treatment ; but  Dr.  J.  D.  Blake  re- 
ports  (American  Med.  Weekly,  No.  20,  1874)  a death  resulting  from  he 
administration  of  between  three  and  four  drops  of  Norwoods  tincture 
every  two  hours  to  a babe  eleven  months  old ; and  a man,  convalescing 
from  typhoid  fever,  was  killed  by  a drachm  of  the  fluid  extract  (Phila. 

Med.  Times,  xiv.  863).  . 

Ia  oases  of  poisoning,  vomiting  should  be  encouraged  by  urge 
draughts  of  warm  water  until  the  stomach  is  weU  washed  out.  Then 
the  natient  should  be  forced  to  lie  flat  upon  the  back,  with  the  head 
lower'  than  the  feet,  and  the  efforts  at  vomiting  should  be  restrained. 

If  they  cannot  be  cheeked,  and  if  the  prostration  be  severe,  on  no 
account  should  the  patient  be  allowed  to  rise  up,  but  must  be  made  to 
vomit  into  a towel  A full  dose  of  laudanum  should  be  given  by  the 
rectum,  and  brandy  or  whisky  be  administered  by  the  mouth.  I have 
noticed  that  spirits  will  sometimes  be  retained  only  when  given imd- 
luted  and  in  such  form  will  quiet  the  stomach  at  once.  If  the  stomach 
Xs  alcohol  in  any  shape,  the  rectum  should  be  made  useoff  Am- 
monia may  be  employed  as  an  adjuvant  to  alcohol,  and  n esteems  ca^s 
should  be  injected  hypodermically,  or  even  into  a vein.  The  use 
external  heat  is  important,  and  mild  flagellations,  rubbing  with  coarse 
“sinapisms,  etc,  may  be  used  to  keep  up  the  external  capillary 

cirCAnmmsTEATlON.— In  administering  veratrum  viride,  it  should  al- 
ways be  borne  in  mind  that  it  will  do  no  good  in  acute  disease  un  e 
o-iven  in  increasing  doses  until  its  physiological  action  is  manifest^. 
In  almost  all  cases  vomiting  is  to  be  avoided  as  far  as . possib! c To  do 
this  small  quantities  of  the  drug  should  be  given  at  short  intervals, 
and' corresponding  doses  of  laudanum  (five  to  ten  drops)  should  be  ex- 
hibited fifteen  minutes  before  each  dose  of  the  veratrum  viride.  A 
hour  is  generally  the  best  interval  between  the  doses.  T e 1 ug  s ou 
always  be  administered  in  the  form  of  the  fluid  extract  ^ ] 

tri  Viridis  FMdum,  U.S.),  dose,  one  to  three  drops!  or  of 
(Tinctura  Veratri  Viridis, — 1 to  2,  U.S.),  dose,  three  * P 
saturated  — is  sometimes  kept  in  the  shops  under  the  name  of 

Norwood's  tincture. 

=t = .-w 
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relaxation ; very  pronounced  reduction  of  the  temperature  and  pulse, 
the  latter  being  sometimes  rapid  and  almost  imperceptible  in  the  ad- 
vanced stages,  and  finally  becoming  extinct ; sunken  eyes,  contracted, 
anxious  countenance,  a cold  skin  clammy  with  profuse  perspiration, 
and  other  evidences  of  collapse.  The  mind  remains  clear  until  the 
last.  A fatal  result  is  very  common,  and,  when  recovery  occurs,  the 
convalescence  is  usually  protracted. 

The  exact  nature  of  the  active  principles  of  veratrum  album  is  still 
involved  in  doubt.  Pelletier  and  Caventou  thought  that  they  found 
supergallate  of  veratrine  in  it.  So  far  as  I can  make  out  from  the  au- 
thorities at  my  command,  Simon*  claims  that  there  are  three  alkaloids 
in  veratrum  album, — veratrine , barytine,  and  jervine ; and  Dr.  Mossel 
(Sur  la  Veratrine,  These,  Paris,  1868)  certainly  indicates  that  sabadilline 
and  barytine  are  the  same.  The  subject  has  been  elaborately  inves- 
tigated by  Dr.  Chas.  D.  Mitchell,  who  has  found  two  alkaloids  in  the 
rhizome,  one  of  which  he  denominates  jervine,  the  other  veratralbine. 
The  resin,  when  entirely  freed  from  alkaloids,  is  inert.  In  a number 
of  experiments  made  separately  by  Mr.  Mitchell,  Dr.  J.  K.  Haynes, 
and  myself,  the  veratralbine  proved  itself  a most  active  poison,  one- 
tenth  of  a.  grain  killing  a large  pigeon  in  four  minutes,  and  one-twen- 
tieth of  a grain  a dog  of  fomrteen  pounds’  weight  in  one  horn*.  The 
symptoms  were  nausea  and  vomiting,  with  violent  purging,  if  the  ani- 
mal lived  some  time,  salivation,  muscular  weakness  passing  into  pa- 
ralysis, convulsions,  and  death,— from  failure  of  respiration  after  mod- 
erate toxic  doses,  from  cardiac  arrest  after  very  large  ones.  When  the 
fatal  result  had  been  slowly  produced,  intense  hyperaunia  of  the  intes- 
tinal mucous  membrane  was  found  after  death.  Veratralbine  appears  to 
be  very  closely  allied  both  in  chemical  and  in  physiological  properties 


rAs™::!!Sl0id,i8Wrf  fr°m  the  8eeds  of  Sabadilla 

(Asagrma  offlcnalisf).  As  found  in  commerce,  it  is  almost  always  more 

am  d t,rPUrs  a 0“Un!  ““  “ SWish-white  powder  of  an  intensely 
id  taste,  and  producing,  even  in  the  minutest  quantity,  when  smelled 

requently -repeated  sneering,  which  may  continue  for  hours.  It  has 
when  pure  been  considered  uncrystallizable,  but  Merck  has  obtained  it 

evaporation^of^ks  Th  p"  7 ^ “ length-  tho  -P^neous 

.ng  waSHot  a^sn  n ^ 8,iSh%  8oIlll>te  boil- 

and  still  more  so  ta  dilute  aridT"  B°'Uble  *"  °l0°h01-  8°  8‘h8r' 

tlon^irr9  'a  00n°entalt',d  “id,  with  the  produc 

771“  ye'l0W  C°‘°r'  chanS'°«  five  minutes  into  orange,  then  into 

* T 1 . . . — 


t Thhrr0t  hard  a°Ce98.t0.Simon’3  original  papers, 
studied  by  Dr.  I.  Urpav  {Montvell  tb°  ®0"ge“®rlo  alkaloid  of  veratrine,  has  been  partially 
twelfth  the  toxic  power  of  veratrimT  J ’ ’ ' 2 Wh°  finds  il  to  bavo  only  about  one" 
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blood-red,  and  in  half  an  bom*  into  a splendid  carmine  Masing  states 
that  this  test  is  very  faint  with  0.0026  of  a gram.  If  some  bromine 
be  dropped  into  the  freshly-prepared  sulphuric  acid  solution,  a beautiM 
purple  results.  A more  delicate  test  than  either  of  those  yet  noted  is, 
according  to  Masing,  that  of  Trapp,  which  consists  m warming  the 
colorless&solution  of  veratrine  in  concentrated  hydrochloric  acid  when  a 
dark-red  very  persistent  color  is  produced.  This  test  is  said  to  affor 
very  marked  proof  of  the  presence  of  0.0026  of  a gram  of  the  alkaloid, 

and  to  be  especially  useful  when  the  veratrine  is.un^. 

Physiological  ACTION.-Veratrme  is  exceedingly  irritating  to  any 
surface  it  may  come  in  contact  with,  producing  when  given  hypodermi- 
cally or  endermically  severe  pain,  and  when  rubbed  on  the  skm  a feel- 
in /of  warmth,  followed  by  prickling,  severe  pam,  numbness,  and  if  ts 
use  be  persisted  in,  a marked  redness.  On  the  mucous  membranes  its 
action  is  even  more  decided.  In  the  nostrils  the  minutest  portion  o 
produces  intense  irritation,  as  shown  by  repeated  sneezing  an  ie  - 
charge,  which  may  be  bloody.  Upon  the  tongue  a speck  causes 

incr  with  fl*66  S&liVtltiOIl.  . j 

“When  taken  internally,  in  email  doeee,  it  produces  slowing  and 

inc  serous  purging,  often  with  intense  burning  m the  mouth  and 
ttaoat  and  genfraf  muscular  weakness.  No  fatal  ease  of  po.sonmg  is 
on  record-*  but  in  the  experiments  of  Bsche  on  himse  f a balf-grain  of 

rminfoT— 

“The 'phenomena  of  veratrine-poisoning  in  a ™ 

“CrnaT  %££%  n 

se  “hV;r?s 

marked  lose  of  muscular  power  even  or  may  continue 

and  the  latter  may  give  way  to  the  quiet  of  paralysis,  } 

UP  to  the  researehes  of  Claus  (Journal  0/  ^aton j/.^ih). 

• In- 
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veratrine  in  toxic  doses  causes  first  a slight  fall  of  temperature,  then 
a rise  to  about  normal,  and  finally  a fall  immediately  before  death. 
Sabadilline,  on  the  contrary,  produces  a rise  of  temperature,  followed 
only  by  a partial  fall,  so  that  the  bodily  heat  even  at  the  moment  of 
death  is  above  normal. 

M.  Prevost  (Robin’s  Journal  de  VAnatomie,  1868,  t.  v.  p.  206)  has,  1 
think,  very  well  divided  the  action  of  veratrine  in  poisonous  doses  into 
three  stages : first,  that  of  excitation  or  restlessness ; second,  that  of 
convulsions;  third,  that  of  paralysis.  It  should,  however,  be  under- 
stood that  these  may  after  large  doses  be  fused  into  one.  I have  seen 


a uunvuiHive 


an  animal  suffer  a convulsion,  or  perhaps  merely  give 
shudder,  and  drop  dead. 

After  death  from  a very  large  dose,  the  muscles  are  found  to  have 
lost  more  or  less  completely  their  irritability,  so  that  they  either  do 
not  respond,  or  respond  very  feebly,  to  the  strongest  faradic  currents. 
That  this  is  due  to  a direct  influence  of  the  alkaloid  upon  them  is 
pioved  by  the  fact,  first  noted  by  Kolliker  ( Virchow's  Archiv,  Bd.  x.  p. 
257),  but  which  I in  common  with  other  observers  have  experimentally 
confirmed,  that  if  an  artery  be  tied  before  poisoning,  all  the  muscles 
supplied  by  that  artery  maintain  their  integrity. 

It  is  evident  that  veratrine  is  a muscle-poison;  but  it  has  other 
powers,  and  the  subject  is  best  studied  in  detail,  system  by  system. 

. Central  Nervous  System. — Upon  the  cerebrum  the  action  of  veratrine 
is  not  very  marked.  That  the  convulsions  are  not  cerebral  is  shown  by 
the  fact,  which  I have  frequently  noted,  that  they  are  in  no  wise  af- 
fected by  division  of  the  spinal  cord.  The  spasms  must  be,  therefore 
either  peripheral  or  spinal  in  origin.  M.  Prevost  (Robin’s  Journal  de 
lAnatomie,  1868,  p.  209)  has  found  that  convulsions  will  occur  in  the 
frog  even  when  the  spinal  cord  is  destroyed,  but  that  under  these  cir- 
cumstances the  convulsions  are  not  spontaneous,  but  occur  only  when  an 
ii  ritation  is  applied  to  a part,  and  are  limited  to  the  part  irritated  A 

‘ J^S°USTi\thlS  Z&9  n°tiCed  b}rK6llikcr  (^chow's  Archiv,  Bd.  x. 

P,  "’  P'  m froSs  ^ose  nerves  were  paralyzed  by  curare 

noL  S indUC6d  phe»omena  ™lar  to  those  just 

veratizod  r6  ’ 7°™’  d°  n0t  pr0Ve  that  the  convulsions  in  the 
Ixdta  ion  o7thre  ®pmal>  but  only  show  that  there  is  a state  of 

Pr6V08t  furni8bes  tbe  blowing 
bind  eL  of  a frl  “ veratl-me-poisoning  is  not  affected.  The 

v f f g WGre  8eparated  from  the  rest  of  the  body  by  a very 
t ght  ligature,  so  placed  as  not  to  include  the  lumbar  nerves3  ‘ Some 

found”1  i^  ^way^nto  'th^sph^  ^7*' / the  fore  leSs>  and  of  course 

body  Under  the™  • P f d and  tbe  anterior  portions  of  the 

produced  if  spina  wo * *****  tbat  the  convulsions 

would  be  c Sr  ^ tbG  Wh°le  b0d^  but  if  Peripheral 

the  posterior  lets  w 101’  Part  °f  tbe  fT0Z-  Tt  ™ found  that 

po.  tenor  legs  were  never  affected;  that  while  irritation  of  them 

26 
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caused  most  violent  spasms  in  the  anterior  part  of  the  body , only 
the  normal  reflex  actions  occurred  in  those  muscles  which  were  not 
reached  by  the  poison.  If  this  experiment  be  confirmed  (and  I sec  no 
totosto  reason  to  doubt  its  accuracy),  to  Prevost  belongs  the  credit 
ofhavtag  proved  that  veratrine  has  no  action  on  the  motor  centres  of 

^Thrae'  iXwever,  - *»— * “ "77 

of  Prevost  and 

The  latt“'  e eent.  alcoholic  solution  of  veratrine  dropped 

rattie  cord  violent  general  tetanic  convulsions  were  induced;  a so 
,“l  that  when  one  crural  artery  and  vein  of  a frog  were  tied 
and  the  veratrine  solution  placed  in  the  mouth,  tetanus  ensued  in- 
r0Wng  the  protected  limb,  and  continuing  there  after  it  had  ceased  in 

““hi  «£ 

I tzt  277  ;"Pr ;; 

had  ceased  elsewhere.  . • accord  with  Kolliker 

limb  is  tied,  yet  spasms  theory  would  apply  to 

veratrine-poisonmg : ot  couise  tnc 

this  as  well  as  to  fbe  events  rf  Koj^  8(jems  tQ  me  t0 

be  that  at  preTent  it  is  uncertain  whether  veratrine  does  or  does  not  act 

**  :-r  —Ersss: 

cord,  our  knowledge  m by  no  mean  p toent(jd  upon  |,y  prevost  in 
tcrior  feet  was  noticed  in  th  g P n cut  off  from  the 

the  manner  described,  but  wnen 

feet  of  a frog,  loss  of  sensibility  ^ways  e ^ ^ of  veratrine 

Peripheral  Nervous  System.—' The  . > divides  itself  into  a 

upon  the  peripheral  m0t0^  ^husclcs  and  theextreme  nerve-endings 
study  of  the  influence  upon  the  muscles 

in  them,  and  upon  the  ne^e-tounks.  destroys  the  contractile 

There  can  be  no  doubt  that , ver  t £ ^ to  any  irritation 

power  of  the  muscle  itse  , so  exhibits  the  acid  reaction  of  posb 

arc  in  accord;  and 

mortem  rigidity,  ihus  tai  a Kolliker  in  some  of 

have  frequently  witnessed  t ic  sa‘1^(Pthe  mu8cle  in  the  early  stage  of 
his  experiments  (ioc.  ext.)  no  css  ^ tQ  stimuU.  The  study  of 

— by  *”w  °”d  Hirt  <EWer‘ 
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such.  Physiolog.  Labored.  Wurzburg , i.),  by  M.  Prevost  * by  Rossbaeh 
(Pjlugers  Archtv,  xiii.  617),  by  Marey  and  Maurice  Mendelssohn  (Tra- 
vaux  du  Laborat.  de  M.  Marey,  xiv.,  and  Comptes-Rendus  Roc.  Biolog., 
1883j  147).  When  a muscle  during  the  convulsive  stage  of  veratrine- 
poisoning  is  momentarily  stimulated,  instead  of  the  usual  momentary 
contraction  a prolonged  tetanic  spasm  results  and  lasts  some  seconds  : 
this  spasm  is  induced  by  the  slightest  irritation.  When  a nerve  is 
irritated  repeatedly  within  a short  time,  the  tributary  muscle  loses  its 
power  of  entering  upon  a “veratrine  contraction,”  but  if  left  quiet  for 
a time  recovers  itself.  There  is  therefore  in  vera  trine-poison  in  <>\  pre- 
ceding the  stage  of  muscular  paralysis,  a stage  of  muscular  hyper- 
excitability.  To  this  are  due  no  doubt  in  great  part,  if  not  altogether 
e convulsions.  It  can  scarcely  be  doubted  that  it  is  the  result  of  an 
action  not  upon  the  nerve-endings,  but  upon  the  sarcolemma  of  the 
muscle. f That  the  muscular  paralysis  is  of  similar  nature  would  seem 
to  be  proved  by  the  rapid  changes  which  take  place  in  the  muscle 

. . death>and  by  the  fact,  noted  by  Guttmann  (. Reicherts  Archiv  fur 

Anatorrae,  1866,  p.  498),  that  while  frogs  apparently  dead  from  nevZ 
poisons  such  as  atropine,  strychnine,  and  curare  often  recover  them 

WhenT  a PT  °f  8tUP°r>  th°8e  P°isoned  with  veratrine  never  do 
When  a muscle  is  dead,  galvanization  of  the  nerve  of  course  elicits 

no  response;  but  it  is  possible  that  a substance  maybe  at  the  same 
time  a nerve-poison  and  a muscle-poison  Yeratrine  is  hnth  n ’ i 
poison  and  a nerve-poison.  Kolliker  denies  thi,  to  L ^ 

evidence  br„„ght  forward  ky  him 

a ne^Led'S  “ his ‘experiments,  whenever  irrigation  of 
ways  equally  unavailing. mUSCle  Was  al‘ 

rent  be  applied  directlv  to  thp  i mUSC  e’  80  tPat’  whether  the  cur- 
contractions  r.ough  the 

either  the  £ T'T  ^ 

“sZefSrtL^eT'  Th0  irri‘abiIit7  in™0“8 

- Quoted  by  Husemann.  ' 

"I*  and  Boehm  in  1 v 

the  prolongation  of  the’  muscular  ^ beHer0  that  the^  Pr°™  that 

tensity  of  the  chemical  processes  of  the  > Verfttnn°-P°is™ing  is  duo  to  a greater  in- 
tion.  A discussion  of  thi.  p °W0  d ZT>  7 t 7 '°  * ^ °f  th°  P— of  restitu- 
entered  into  here.  The  weak  point  oTthe  ^l  f -d  cannot  ho 

e pointed  out.  Granting  all  their  asserted  fact-  -ma<  °f  ^ F'°k  and  Boehm  u>«y,  however, 
o t e chemioal  processes  is  an  effect  not  a c ’ 1 18  Per  cotly  possible  that  greater  intensity 

* ’ not  a cause,  of  the  prolonged  contractions. 
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thorn*  the  muscle  still  retains  its  functional  power  and  reacts  mstantly 
IdiLt  stimulation.  "^-l^ 
dies  first,  so  that  at  a certain  J of  the  tributary  muscle,  al- 
to its  origin  fails  to  J^e  co  responBe.  This  important 

though  when  applied  lower  do  (Ar&eto  Physiolog.  Labo- 

observation  is  confirmed  by  r t d b q ott  ^ Toxico- 

seem  to  prove  that  uerofrme 
logical  Studies,  a •>  ’ -p-cb  however,  affirms  that  under 

act,  directly  on  ^ 

these  circumstances  he  has  treque  Ji  dead  nerve.trunks, 

raal  muscular  galvaniccin  ren  -h  l nerve-endings  which  are 

and  that  therefore  it  to  reconcile  this  observation 

attacked  by  veratnne.  . p , , , rr:rt  ^t  present,  therefore, 

1 Fi°\t"erldt ^enined  whether' it  is  the  nerve-endings 
,t  must  be  consideie  which  ave  affected  by  veratnne. 

solely,  or  the  "h»le 1 ( Y’6ratrine  upon  the  sensory  centres 

As  already  stated,  the  < -nheral  sensitive  nerves  has  not, 

is  doubtful ; its  ;nupc™  MiyPw„?ked  out,  but  the  effects  of  its 

Cl  ap^ca"  he  human  shin  seemingly  show  that  it  first  strongly 

KCCCn  a large  ~ 

is  soft,  dilated,  full  o,  (loo.  e*0, 

i.e.,  the  heart-muscle  is  dead.  Ac“ia  = , and  rise  0f  the 

after  a small  dose  there  are  while  im- 

blood-pressure,  which  soon J”  heart.beats  and  in  the 
mediate  and  persistent  fall  in  Yagi  be  divided  previous 

arterial  pressure  follows ,a  a ^orary  increase  in  the 

to  the  poisoning,  a aige  1distal  end  0f  the  cut  nerves  by  a cur- 
pulse  ; and  a Btimulato  M animai  retards  very  markedly 

rent  too  slight  to  be  foUows  that  in  the  uninjured  animal, 

the  beat.  From  these  facts  it  t inhibitory  retardation  of  the 

after  poisoning  by  veratnne,  . heral  ends  0f  the  vagi.  That 

pulse,  and  also  an  excitation  of  t P P tu8  wbich  is  affected 

it  is  not  merely  the  carotid,-i,,  into  the 

was  proved  by  injecting  e d an  instantaneous  and  remark- 

inhibitory  centre,—' when  tbeie  h 1 1 Qnly  have  been  caused 

able  retardation  of  the  heart-bea  , f the  pojSon- 

by  excitation  of  the  inhibitory  centre  In  a ate  8 - trics  fail  to 

* the  strongest  ^ C CCue  U exaUs  £ 

" "X  £S£  * *•  in  11  Mnncr  pa 

t'tTcrease  in  the  pulse  end  blood-pressure, 
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secondly,  lowering  of  both  to  the  minimum;  showing  that  it  exerts 
upon  the  internal  heart-ganglia,  or  upon  the  heart-muscle,  its  peculiar 
action  of  first  stimulating  and  afterwards  paralyzing  functional  activity. 
This  is  in  accord  with  the  results  obtained  by  S.  Ringer,  who  finds  that 
veratrine  acts  directly  upon  the  cardiac  muscle  as  it  does  upon  the  skele- 
tal muscles.  Each  excitation  causes  in  the  veratrized  frog’s  heart  a pro- 
longed series  of  incoordinated  contractions ; therefore  a lessened  regula- 
tion with  an  increased  amountof  force-generation  {Arch.  Med.,  1882,  p.  21). 

That  the  poison  has  a similar  action  upon  the  vaso-motor  centres 
seems  probable  from  the  facts  noted  by  Bezold  and  Hirt : first,  that 
injection  into  the  carotid  after  section  of  the  pneumogastrics  causes 
immediate  rise  of  the  blood-pressure ; second,  if  the  mesenteric  arteries 
have  been  previously  bared,  they  can  be  seen  to  contract.  This  excita- 
tion is  followed  after  a time  by  vaso-motor  paralysis  and  dilatation  of 
the  vessels. 

Respiration. — Bezold  and  Hirt  conclude,  from  the  fact  that  after 
section  of  the  pneumogastrics  even  the  smallest  doses  of  veratrine 
cause  retardation  of  the  respiration  without  previous  increase,  that  the 
alkaloid  depresses  and  finally  paralyzes  the  respiratory  centre. 

Therapeutic  Action. — The  study  of  the  physiological  action  of 
veratrine  shows  that  its  rational  therapeutic  use  must  be  limited.  As 
a heart-depressant,  it  is  much  inferior  to  aconite  and  veratrum  viride  for 
obvious  reasons,  and,  although  it  has  been  used  as  such,  it  has  not 
achieved  much  reputation.  When  exhibited  in  full  doses  it  is  very  apt 
to  give  rise  to  exceedingly  disagreeable  secondary  symptoms,  and  has 
no  advantage  over  the  medicines  just  named.  Some  years  ago  it  was 
employed  in  acute  rheumatism , having  been  recommended  by  Turnbull 
Bardsley,  Piedagnel,  Trousseau,  and  others;  but  it  is  not  so  efficacious 
m this  disease  as  other  far  less  dangerous  remedies  by  which  it  has 
been  superseded.  The  same  is  true  of  its  employment  in  dropsy;  and 
I know  of  no  condition  which  would  justify  its  internal  use 

Bardsley  originally  used  it  in  neuralgia,  especially  when  arising 
from  cold.  He  used  it  both  internally  and  externally.  At  present  it  is 
rarely  employed  except  as  a local  application.  My  own  success  with  it 

menLwT  ey°uragin&  but  others  of  larger  experience  recom- 
mend  that  .t  be  rubbed  over  the  affected  nerves  in  rheumatic  neuralgia. 

-00d  !.«”!  “ “ mulant  and  rubefacient  it  is  sometimes  used  with 

irritant  a™uadTtt!°  P°Isonmgi  als0  in  various  spinal  troubles  as  an 
irritant  applied  to  the  spine,  and  to  the  skin  of  the  paralyzed  limbs  to 

bluer  ZtTl  CirCUlati°n  5 but  a11  these  indications  can,  I think,’  be 
InteLruse  Lb  mTT'  In  r6«ard  40  the  d°*>  veratrine  for 
Woduced  th  * , °™  in  “ind  that  one's'xteenth  „f  a ffrain 

*4  2d  «££ CL 8ymptom8  (Tayior’ Mediml 

An  ointment  ( Unguentum  Veratrince 1 to  k tt  q \ a , . 

(Oleatum  VeratrinceA  to  50.  U.SO  are  offleinaf  ’ ’ °n<*  ““  ^ 
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abnicab  flobbs-aenioa  flowkes.  d.s. 

arnicae  radix— arnica  root.  u.s. 

The  flowers  of  the  Arnica  montana,  a perennial  composite,  native 

iK  Wtterish  and'acrid. 
consists  of  numeious  medicinally,  but  is  not  recognized  by  the 

The  rhizome  is  also  employed  m J and  arnicine<  are  stated 

U.S.  Pharmacopoeia.  J*  "o,  ^ ^ ^ „elieved  t0  he 

‘LnttlltuhTe  l«d  of  the  seeds  of  the  laburnum-tree 

sufficient  stiength,  e J £ an  acute  eczematous  inflamma- 

acts  even  violently,  rapid  y c e p . hvpersemia,  papules, 

tion  of  the  upper  dermal  layers  as 

vesicles,  e^oriation^ crusts,  and  sca^  ^ ^ ^ ^ 1886j  vii.) 

and  Surg.Journ  Jam  5 , 1 exert9  upon  the  general  system 

That  the  influence  which  the  ar  g _ J , , th  exact  nature 

when  taken  internally  is  very  h ^ positive  knowledge 

of  this  influence  is  at  Uon  of  arnica  is  that 

that  wo  have  in  regard  1 (Bost.  Mei.  and 

derived  from  experiments  made  V Dr.  H.  ■ ^ of 

Snrg.  Journ , Jam  12  1888)  ^ ^ doges  of  five  to  ten 

Pennsylvania.  He j finds  ‘ the  cardiac  beats,  with  increase 

drops  produces  m the  dog  a slow  ^ increase  of  the  arte- 

of  the  fulness  of  the  pu  se-wav  J result  of  a stimulation 

rial  pressure,  the  slowing  of  the ^pulse^b  g of  ^ arterial 

of  the  pneumogastnc  nerves,  ^ , , , work.  After  large  doses 

pressure  probably  caused  by  grease  ^ ^ paraly8is,  the  arterial 

the  pulse  becomes  very  rapid,  f ^ P (quoted  by  Stille)  affirms 

pressure  remaining  near  1 cJ^^Creased  Action  of  the  heart,  flow  of 
that  in  horses  and  cows  it  caus  decided  general  depression, 

urine,  and  warmth  of  skin,  fo  owe  3 are  similar  to 

According  to  Stille,  the  effects  of  increase  of  the 

those  noted  as  occurring  » the ^ lower  annuals  Af  the  skin,  and 

cardiac  action,  of  the  -sp>™  -on  »f  the  ten^  Bymptons  0f 

of  the  perspiration  and  mine,  g asserted  that  ten  drops  of 

^ang^ 


-TT^a - a™g ..  r , 
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fusion  produced  violent  gastro-intestinal  irritation,  as  shown  by  vomit- 
ing and  choleraic  diarrhoea,  reduction  of  the  pulse  to  60,  and  finally 
collapse  (Bull.  Therap.,  lxxvi.).  In  Barbier’s  case  (quoted  by  Stille), 
an  infusion  of  eighty  grains  of  the  flowers  caused  giddiness  and  intense 
muscular  weakness,  with  spasmodic  movements  of  the  limbs.  In 
another,  not  fatal,  case  ( Lancet , Nov.  1864),  according  to  the  state- 
ment of  the  patient,  an  ounce  of  the  tincture  did  not  produce  any 
symptoms  for  eight  hours,  when  approaching  collapse,  dilated,  im- 
movable pupils,  with  a cold,  dry  skin,  and  a feeble  fluttering  pulse,  rap- 
idly supervened  upon  an  intense  epigastric  pain,  which  was  increased 
by  pressure. 


In  a not  fatal  case  reported  by  Dr.  W.  A.  Thorn  ( Virginia  Medical 
Monthly , Sept.  1883),  four  hours  after  ingestion  of  a fluidounce  of  a 
tincture  by  a young  man,  the  pulse  was  100,  full  and  strong,  the  tem- 
perature normal,  insensibility  complete,  conjunctiva  anaesthetic,  respi- 
rations 18  per  minute,  no  vomiting  or  purging.  Twelve  hours  later  the 
patient  became  wildly  delirious ; the  next  day  he  suffered  from  burning 
pain  in  the  abdomen,  diarrhoea,  and  free  diuresis. 


Therapeutics.  In  the  present  state  of  our  knowledge,  the  internal 
use  of  arnica  is  experimental.  Externally  it  is  employed  as  a stimu- 
lant application  m bruises  and  sprains,  generally  in  the  form  of  tincture 
( Tinctura  Arnica  Florum-1  to  5,  U.S. ; Tinctura  Arnica  Radicis- 1 to 

’,;.),  whlch  maF  be  aPPlied  Pure,  but  sometimes  as  fomentations 
of  the  flowers  Its  property  of  occasionally  producing  intense  dermal 
■mtatwn  shouW  be  borne  in  mind.  An  extract  (. Extractum  Arnica! 

Madias,  U.S.)  and  a fluid  extract  ( Extractum  Arnica  Radicis  Fluidum, 
U.o.)  are  officinal.  ’ 


-tt.UUJN.LTUM.  U.S. 

The  ^Conitum  fapellus,*  or  monkshood,  is  a tall  perennial,  indige- 
nous  in  Europe,  and  cultivated  in  this  country  for  the  sake  of  its  spike 

T,he  - ‘tree  or  foL  inches  in  diajte,  atd 

divistns  mt°  thl'ee  t0  8eTCn  “"-ee-lobed,  wedge-shaped 

1 ,The. r00t)  wbicb  is  the  only  officinal  portion,  is  from  three  to  four 
^the  1 °Dg’  VTt 7 tapenng’  about  three-quarters  of  an  inch  in  diameter 

-b  - “eentr 

* d’  by  lts  extoi’flal  brown  color  and  its  lack  of 


offioin^T"  oTthr0"  " P°i8°n0US’  a,th°“«h  A' 

aconites,  see  Schroff,  Journal  fur  Phn  . / ^ coml>arativo  strength  of  the  various 

follows,  commencing  with  the  most  viru^rA  T”"  \ T’  P'  335'  U°  arranK0S  1,1  cm  ns 

tanum,  tauricum,  and  variabile  A /w  ’ .’/T'  A‘  NaPell"'>  wi‘h  its  varieties,  neomon - 

properties  of  A.  Anthora  were  Very  w“T  \ The  toxic 

For  a physiological  study  of  it  by  Dr.  Ott,  see  °f  A‘  ly00otonu“* 
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odor  when  scraped.  The  whole  plant  is  active  and  tastes  like  the 

'°°ln  1833  Geiger  and  Hesse  discovered  in  aconite  an  alkaloid,  Aconitine, 
which  is  undoubtedly  the  active  principle  of  the  drug.  In  commerce  there 
are  several  varieties  of  it,  made  by  different  large  manufact^rs:  the 
german  aconitine,  which  is  very  impure,  and  according  to  Husem  , 
is  less  active  than  the  extract ; impure  English  aconitine,  and  the 
called  English  aconitine,  prepared  by  Morson  and  said  to  be  chem.cal  y 

1,111  vol.  lxxiii.,  1864)  first  obtained  the 

.,5  . +Vl_  form  0f  colorless,  rhombic,  tabular  crystals,  soluble  m 

“ben“  in  anTSht,  extremely  soluble  in  chloroform,  very  slightly 

801  TheTaCf  a **  solution  the  alkalmd 
ft'ni fated  bv  alkalies  in  an  amorphous  state.  That  aconitine  is 
XaTCS8of  the  root  w„t!ld  seem  to  follow  from  the  exper,- 

“Th:— ‘ Ir^^K^tta  raw  surface  or  to  the 
skin  aconite  or  its  alkaloid  aconitine,  acts  as  a local  irritant  and  - 

pure  aconitine,  the  animal  commences  to  jump  vo  7 

3)  could  find  no  essential  difference  between  1 b ac  alkaloid,  Aconelline,  wbioh  they 

H.  Smith,  of  Edinburgh,  have  found  a thir  , nssorts  tbat  there  are  four  alkn- 

think  to  bo  probably  identical  with  narco  in  , nitine  peeudaconitine, f Napelline,  and 

loids  contained  in  the  genus  Acomtum,— name  y,  Rc’contly  Dr.  C.  A.  Wright  has  found 

— - 

„b.«  lb.  >»  — ■■  b»  ‘u‘'  "•  ‘ 
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sions,  during  which  the  animal  often  lies  prostrate  on  its  side.  In  the 
dog,  however,  the  muscles  have  remained  without  a quiver  during  all 
stages  of  the  poisoning ; in  the  horse  Harley  has  noticed  convulsions 
(St.  Thomas's  Hospital  Reports , v.).  The  convulsions  are  an  inconstant 
symptom,  dependent  upon  peculiarities  of  the  individual  or  species, 
as  well  as  upon  the  amount  injected.  Dilatation  of  the  pupil  frequently 
occurs,  if  it  be  not,  indeed,  a constant  phenomenon.  There  is  often 
severe  vomiting. 

The  symptoms  which  are  induced  by  small  therapeutic  doses  of 
aconite  in  man  are  reduction  of  the  force  and  frequency  of  the  circula- 
tion, a sense  of  muscular  inertia  and  weakness,  and  a slight  tingling  in 
the  extremities  or  in  the  lips.  If  the  dose  administered  be  large,  all 
these  symptoms  are  intensified ; the  muscular  weakness  is  extreme ; 
the  tingling  is  felt  all  over  the  body ; the  pulse  is  feeble,  and  reduced  to 
thirty  or  forty  per  minute ; the  respirations  are  diminished ; giddiness 
and  disordered  vision  may  be  manifested,  especially  when  the  erect 
posture  is  assumed.  After  three  or  four  hours  these  symptoms  gradu- 
ally subside. 

When  a poisonous  dose  has  been  ingested,  the  first  thing  noticed  in 
most  cases  is  a burning  or  tingling  in  the  throat  or  in  the  extremities, 
soon  spreading  over  the  whole  body.  The  pulse  rapidly  falls  in  fre- 
quency, and  in  a very  little  time  becomes  exceedingly  weak,  intermit- 
tent, irregular,  and  finally  imperceptible ; the  muscular  strength  is 
gieatly  reduced,  and  sometimes  almost  entirely  gone ; the  respirations 
ai  e shallow,  feeble,  irregular,  and  infrequent ; the  general  sensibility 
is  very  much  benumbed,  so  that  marked  anaesthesia  of  the  surface  is 
present;  the  skin  is  bedewed  with  a cold  sweat;  the  countenance  is 
anxious,  sunken,  livid,  and  the  eyes  are  often  protruded,  or  are  even 
spoken  of  as  glaring ; the  pupil  is  generally  dilated,  but  when  there  are 
no  convulsions  may  be  contracted ; gastric  burning  is  sometimes  com- 
plained of,  and  severe  vomiting  may  be  present,  but  the  stomach  is  not 
rarely  retentive.  The  intellect  generally  remains  unaffected  until  very 
near  the  close,  sometimes  to  the  very  moment  of  death.*  In  the  col- 
lapse of  the  latter  stages  of  aconite-poisoning  the  special  senses  may  be 
ost,  especially  the  sight.  The  voice  is  very  generally  extinguished. 
Convulsions  occur  in  some  cases,  not  in  others;  and  certainly  in  some 
instances,  if  not  always,  the  patient  is  unconscious  during  their  con- 
tinuance^ Diplopia,  or  other  disorder  of  vision,  has  been  noted  in  some 

, , eath  may  occur  suddenly,  especially  directly  after  some  exertion 

on  the  part  of  the  patient,  from  syncope. 

. Th.6  Wmptoms  which  aconite  produces  in  man  and  in  the  lower 

1 s e 80  entiiely  identical  that  the  conclusions  arrived  at  in  re- 
gai  o io  atter  may  be  accepted  without  reserve  as  applicable  to  the 


Pereira,  however,  Btates  that  in  some  recorded  oases  stupor  has  ocourred. 
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Circulation. — The  action  of  aconite  upon  the  circulation  is  very 
decided.  According  to  Dr.  Aehscharumow  (. Reichert's  Archiv,  1866,  p. 
255),  in  the  frog  a moderate  toxic  dose  of  aconitine  produces  at  first  a 
reduction  in  the  number  of  the  heart’s  pulsations,  then  an  increase  in 
the  rapidity  of  its  action,  with  very  evident  loss  of  power,  and  finally 
irregular  systolic  movements,  with  very  long  intervening  pauses  ending 
in  diastolic  arrest.  Dr.  Eudolf  Boehm  and  L.  Wartmann  (Arbeiten 
Physiolog.  der  Wurzburg er  JECochschule,  1873)  have  substantially  con- 
firmed these  observations.  t . , 

In  the  higher  animals  the  exhibition  of  aconite  in  sufficient  doses 

yields  similar  results.  In  the  dog  and  cat  (Boehm  and  Wartmann,  and 
my  own  experiments)  there  is  a steady  sinking  of  the  arterial  pressure. 

In  the  rabbit,  according  to  Boehm  and  Wartmann,  the  fall  of  pressure 
is  preceded  by  a brief  rise ; this  rise  has  also  been  noticed  in  the  dog  by 
Laborde  and  Duquesnel  {Des  Aconits , p.  130).  The  rate  of  the  heait  s 
pulsation  also  undergoes  reduction,  and  there  is  finally  diastolic  arres 

in  dogs  as  in  other  mammals. 

The  method  by  which  the  aconite  influences  the  heart  is  not  cer- 
tainly settled.  According  to  the  experiments  both  of  Boehm  and  of 
Wartmann,  it  produces  a gradual  paralysis  of  the  peripheral  vagi  a 
constant  increase  of  the  intensity  of  a galvanic  stimulation  of  the 
pneumogastric  nerves  being  required  to  influence  the  heart  as  the  poi- 
soning deepens,  until  finally  the  vagi  entirely  refuse  to  transmit  any 

mhibitoryimp  Achscharumow  ( loc . cit,  p.  272)  found  that 

after  section  of  the  vagi  in  the  early  stage  of  aconite-poisoning  there 
was  an  immediate  rise  both  in  the  number  of  the  cardiac  pulsations .and 
in  the  arterial  pressure.  From  these  data  he  argues  that  the  s1^  ® 
of  the  pulse  during  the  early  stage  of  aconite  poisoning  is  due  to  s^  ^ 
lation  of  the  inhibitory  centres  in  the  medulla  oblongata.  Boehm  and 
Wartmann  (foe.  cit.)  repute  this  conclusion,  because  =Ua 

their  experience,  the  phenomena  of  aconite-poisoning  occur  m the  usua 
manner  after  section  of  the  vagi,  or  in  atropinized  aniu als » 
that  there  is  no  necessary  contradiction  m the  assei  ei  1 
observed  as  it  is  possible  that  the  slowing  of  the  pulse  may  be  due  to 
two  immediate  causes,  one  having  its  seat  in  the  medulla  oblongata^ 
the  other  in  the  heart.  Although  this  explanation  cannot  bo  considered 
proved  “ is  probably  correct.  Professor  Plugge  confirms  the  state 
ment  of  Boehm  and  Wartmann,  that  aconitine  finally  paralyzes 

. , , while  Lewin  agrees  with  Aehscharumow  that  there 

act”  upon  the ’frog’s  heart  removed  from  the  body,  and  L.egeois  and 
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Hottot  ( Journal  de  Physiologie,  p.  520,  1861)  have  observed  the  ordinary 
cardiac  phenomena  of  aconite-poisoning  produced  by  the  alkaloid 
placed  directly  upon  the  viscus.  Boehm  and  Wartmann  have  also 
noted  that  in  aconite-poisoning  the  force  of  the  individual  beat  is  les- 
sened. In  the  experiments  of  Laborde  and  Duquesnel,  the  cardiac 
beats  were  at  first  rendered  very  slow,  but  very  full  and  forcible,  and 
afterwards  became  very  rapid  and  very  feeble  ( loc . cit.).  After  death 
the  cardiac  muscle  fails  entirely  to  respond  to  galvanic  irritation,  its 
contractility  being  lost  * 

Our  knowledge  of  the  action  of  aconitine  upon  the  vaso-motor 
nerves  is  not  complete.  Achscharumow,  Dr.  F.  B.  Nunneley  ( Proc . 
Royal  Society,  p.  46,  1870),  and  still  more  recently  Dr.  Mackenzie,  have 
studied  with  the  microscope  the  influence  of  injections  of  aconitine 
upon  the  vessels  of  the  frog’s  web,  but  have  been  unable  to  detect  any 
alteration  of  then*  calibre.  The  first  observer  has  also  found  that  after 
division  of  the  sympathetic  in  the  neck,  galvanization  of  the  periph- 
eral end  pi’oduces  the  usual  phenomena,  even  in  the  most  advanced 
stages  of  aconite-poisoning.  These  facts  indicate  very  strongly  that 
aconite  does  not  affect  the  vaso-motor  nerves,  and  this  indication  is  con- 
firmed by  the  experiments  of  Boehm  and  Wartmann,  who  found  that 
when  in  aconite-poisoning  a galvanic  current  was  applied  to  the  vaso- 
motor centres  in  the  medulla,  an  immediate  rise  of  arterial  pressure 
took  place.  As  stimulation  of  a sensitive  nerve  produced  at  such  time 
no  rise  of  arterial  pressure,  the  conclusion  would  appear  to  be  logical 
that  aconitine,  while  not  affecting  the  efferent  vaso-motor  nerves  or 
the  vaso-motor  centres,  destroys  the  conducting  power  either  of  the 
afferent  nerves  or  of  the  cord,  so  that  in  an  animal  under  its  influence 
no  impulse  can  be  transmitted  from  the  periphery  to  the  vaso-motor 
centres  in  the  medulla. 


Nervous  System.— Such  diverse  experimental  results  have  been 
reached  by  different  investigators  that  it  is  very  difficult  to  draw  any 
positive  conclusion  from  the  evidence.  Achscharumow  concludes  that 
the  paralysis  and  loss  of  reflex  activity  induced  depend  upon  the  de- 
struction of  the  conducting  power  of  the  peripheral  motor  nerves, 
:>ecause  he  has  found  that  when  a frog  is  poisoned  after  the  abdominal 
aorta  has  been  tied,  reflex  and  voluntary  activity  is  preserved  in  the 
hind  legs  long  after  it  has  been  lost  in  the  anterior  portion  of  the  body 
and,  at  the  same  time,  while  the  brachial  nerves,  as  tested  by  galvanic 
stimulation,  have  lost  their  power  of  transmitting  impulses,  the  pro- 
ec  ed  ischiatic  nerves  have  preserved  their  functional  abilitv.  The 


idenoe  aro  tho  extraordinary  and  at  present  inexplicable  statements 
*,  xxi.  109),  that  aconitine  has  no  offeot  upon  tho  heart,  and  if 
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ing,  however,  that  it  is  the  peripheral  ends  of  the  motor  nerves  which 
are  atfected,  since,  when  in  the  frog’s  leg  the  lower  portion  had  been 
protected  from  the  poison,  galvanization  of  the  nerve-trunk  a con- 
siderable distance  above  the  point  of  protection  caused  response  in 
the  tributary  muscles.  This  concurrence  of  testimony  would  seem  to 
prove  that  aconitine  paralyzes  the  peripheral  motor  nerves.  The  testi- 
mony, however,  to  the  contrary  of  this  is  strong.  Boehm  and  Hart- 
mann in  many  experiments  with  Merck’s  aconitine  found  that  both  the 
nerves  and  the  muscles  in  poisoned  animals  preserve  their  normal  ex- 
citability until  death ; they  also  determined  that  tying  all  the  structures 
of  a limb  except  its  nerve  did  not  prevent  the  usual  development  of 
paralysis  when  the  poison  was  exhibited.  In  the  elaborate  research 
of  Liegeois  and  Hottot,  to  be  spoken  of  in  detail  directly,  when  all 
voluntary  reflex  actions  were  lost,  the  motor  nerves  and  muscles  were 
still  found  excitable.  Mackenzie  and  A.  Guillaud  {Arch,  de  Physiol, 
1875)  also  bear  testimony  to  the  same  effect.  The  explanation  of  this 
conflict  of  testimony  is  not  to  be  found,  as  has  been  suggested  by  0 
Ewers  {Arch.  f.  Exper.  Path.  u.  Pharm.,  i..  1873),  in  the  use  of  different 
species  of  frogs,  because  Plugge  employed  various  species ; nor  is  i 
in  the  employment  of  different  commercial  aconitines,  because  Plugge 
experimented  with  all  the  varieties,  and  found  them  to  vary  m power 
but  not  in  quality  of  action.  Those  observers  who  have  found  least 
influence  upon  the  motor  nerves  acknowledge  some  slight  eftect,  and 
that  when  aconitine  is  brought  in  contact  with  an  exposed  nerve  it 
rapidly  destroys  its  functional  activity;  also  that  after  death  m 
aconitized  frog  the  motor  nerves  lose  their  irritability  moie  rapid  y 
than  normal  (Liegeois  and  Hottot,  Guillaud,  S.  Einger  and  H.  Murrell, 
Laborde  and  Duquesnel).  Further,  it  has  been  noted  that  when  m 
froo-s  the  convulsions  are  very  severe  the  motor  nerves  seem  tempo- 
rarily to  lose  their  functional  power  from  exhaustion  (Mackenzie). 
Mackenzie  affirms  {Practitioner,  xx.  186)  that  aconitine  has  a pnmary 
stimulant  effect  upon  the  motor  nerve,  and  causes  at  first  a 
augmentation  in  the  irritability  both  of  nerve  and  of  muscle 

According  to  Dr.  Liegeois  and  M.  Hottot  {loc.  cit,  p.  533),  aco 
uite  poisoning  loss  of  sensffiility  occurs  in  the  frog’s  legs  simulten ^ 
with  or  even  before  the  disturbances  of  respiration,  and  long  before  the 
"wer  of  voluntary  motion  is  lost,  and  even  when  the  reflex  activity! 
intact.  This  sensory  paralysis,  according  to  the  e^Per™en  s : 
French  investigators  just  quoted,  first  appears  in  the  hind  legs  o . 
^poisoned  with  aconitine,  and  has  not  its  primary  seat  either  in 
pertpheral  nerves  or  in  the  spinal  cord,  for  it  was  found  that  tying  he 

£ *r  z 

spinllgnerves,  but  to  allow  the  passage  of  the  blood  to  the  cerebrum, 
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did  not  cause  sensory  paralysis  to  come  on  more  slowly  than  is  normal 
in  poisoning  by  aconite. 

Of  course  it  is  possible  for  the  peripheral  ends  of  the  sensory  nerves 
to  be  paralyzed  either  at  the  same  time  that  the  perceptive  centre  is, 
or  afterwards ; and  of  course,  the  centre  being  paralyzed,  it  becomes 
very  difficult  to  determine  whether  the  periphery  is  or  is  not  affected. 
Liegeois  and  Hottot  assert  that  this  paralysis  of  the  centre  occurs 
before  any  serious  implication  of  the  peripheric  nerves,  because  after 
aconitic  anaesthesia  had  been  produced  strychnine  was  able  to  induce 
tetanus;  afterwards,  however,  the  extreme  peripheric  nerves  became 
affected,  so  that  irritation  of  the  skin  in  the  doubly-poisoned  frog 
would  not  provoke  convulsions,  even  at  a time  when  irritation  of  the 
trunk  of  a nerve  would  produce  general  reflex  motor  disturbance.  At 
last  galvanization  of  the  nerve-trunk  itself  failed  to  induce  response. 
From  these  facts  Liegeois  and  Hottot  deduce — very  logically,  I think — 
the  conclusion  that  aconite  induces  anaesthesia  by  paralyzing,  first,  the 
perceptive  centres ; secondly,  the  peripheral  extremities  of  the  nerves ; 
thirdly,  the  nerve-trunks  themselves.  The  observers  just  named  also 
confirmed  this  conclusion  by  other  experiments  than  those  already 
noticed.  They  found  that  although  aconitine  applied  directly  to  a 
nerve-trunk  paralyzes  its  sensibility,  yet  when  the  veins  of  a frog’s 
leg  are  tied  and  the  alkaloid  injected  into  the  artery  and  allowed  to 
permeate  the  tissues  of  the  leg,  the  skin  loses  its  sensibility  long  before 
the  nerve  is  affected. 


In  regard  to  motion,  Liegeois  and  Hottot  found  that  in  a certain 
stage  of  aconite-poisoning  the  frog  lies  with  his  limbs  extended,  re- 
laxed, and  perfectly  paralyzed,  and  yet  is  capable  of  executing  vig- 
orous voluntary  movements  and  evinces  nearly  normal  reflex  activity. 
They  attribute  this  condition  of  apparent  but  not  real  motor  paralysis 
to  loss  of  sensibility  from  paralysis  of  the  perceptive  centre,  as  the 
unpoisoned  frog  evinces  the  same  phenomena  after  division  of  all  the 
posterior  spinal  roots.  After  a time  the  reflex  activity  is  also  lost,  the 
power  of  voluntary  movement  remaining.  Liegeois  and  Hottot  believe 
that  this  loss  of  reflex  activity  is  spinal ; but  in  their  experiments  upon 
the  conjoint  action  of  aconite  and  strychnine  it  was  found  that  at  a 
certain  stage,  when  no  amount  of  irritation  of  a nerve  would  induce 
convulsions,  a slight  direct  irritation  of  the  cord  would  cause  violent 
strychmc  spasms.  This  would  seem  to  show  that  at  least  the  earliest 
abolition  of  the  reflex  activity  was  due  to  paralysis  of  the  afferent 

ti  mtxTA  4-1  n 


In  some  particulars  the  researches  of  Liegeois  and  Hottot  have  been 
confirmed  by  the  later  studies  of  Dr.  George  Hunter  Mackenzie  (. London 

nh»vcWnee  100)'.  The  Per8istenco  of  voluntary  movement  after 
1 10n  a ffl6X  actl0n8>  which  wa9  fir8t  noted  by  Boehm  and  Wart- 
n a°daf  erward8  by  Liegeois  and  Hottot,  as  well  as  by  Mackenzie, 
p oves  that  at  a certain  stage  of  the  poisoning,  while  the  motor  path- 


414 


GENERAL  REMEDIES. 


way  from  the  brain  along  the  anterior  columns  and  the  efferent  nerves 
is  open,  either  the  sensory  nerves  or  the  receptive  centres  of  the  cord 
are  paralyzed.  The  experiments  of  Liegeois  and  TIottot  upon  the  joint 
action  of  aconitine  and  strychnine  are  also  accordant  with  those  of 
Mackenzie,  for  that  observer  found  that  when  a nerve  was  protected 
from  the  poison  by  tying  its  supplying  artery,  irritation  of  it  caused 
reflex  actions  when  the  remainder  of  the  frog’s  periphery  was  insen- 
sible ; also  that  there  is  a stage  of  poisoning  in  which  irritation  of  the 
extreme  peripheral  nerves  fails  to  induce  reflex  movements,  although 
such  movements  are  called  out  by  irritation  of  the  sensory  nerve-trunk  ; 
later  irritation  of  the  trunk  was  powerless,  while  irritation  of  the  pos- 
terior columns  of  the  cord  still  produced  wide-spread  movements.  It 
must  therefore  be  considered  proved  that  aconite  paralyzes  the  sensory 
nerves , commencing  at  their  peripheral  endings , and  that  the  loss  of  reflex 
activity  is  due,  at  least  in  great  part,  to  such  cause. 

The  apparent  contradiction  between  those  investigators  who  have 
reached  the  conclusion  just  given  and  those  who  have  found  the  motor 
nerves  especially  affected  (see  p.  412)  can,  it  seems  to  me  be  reconciled 
only  by  the  theory  that  aconitine  acts  upon  the  peripheral  ends  both  of 
sensory  and  of  motor  nerves  : which  nerve  is  most  severely  affected  may 
possibly  depend  upon  tbe  size  of  the  dose  employed,  or,  more  probably 
upon  the  physical  condition  of  the  frog.  The  excessive  numbness  and 
tino-ling  of  the  local  and  general  action  of  aconitine  upon  man  indicate 
that  in  the  higher  animals  it  especially  affects  the  sensory  nerve-endings.  . 

The  supposed  action  of  aconitine  upon  a higher  perceptive  centie  is 
at  present  very  doubtful.  S.  Ringer  and  R.  Murrell  ( Journal  of  Physi- 
ology, i,  Nos.  4 and  5)  deny  the  accuracy  of  the  delicate  experimen  s 
of  Liegeois  and  Hottot.  Curiously  enough,  Drs.  Rmger  and  Mun • , 

while  doubting  the  experiments  of  Liegeois  and  Hottot,  accept  t 
conclusions  founded  upon  these  asserted  erroneous  experiments  seem- 
ino-ly  because  they  themselves  have  found  that  aconitine  causes  aboli- 
tion of  reflex  action  more  rapidly  in  brainless  than  in  normal  frogs^ 
It  is  evident  that  even  if  this  weve  invariably  the  case  ,t  woul J no 
way  prove  the  conclusions  of  Liegeois  and  Hottot.  Further  the  - 
percents  on  brainless  frogs  were  only  three  in  number,  and  it  is  per- 
fectly possible  that  the  rapid  reties  palsy  was  simply  the  result  o 
batrachian  idiosyncrasies.  The  only  safe  conclusion  on  the  evidence 
that  the  evidence  does  not  warrant  any  conclusion. 


, L,bo„lo  and 

monstrotod  do“(i  Tf  .uob“Taj  that  a.  blood  ooold  rotorn  to  tbo 

stances  they  found  that  ga  v nothine  as  to  the  action  of  the  poison  upon  the 
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It  is  evident  that  we  have  not  exact  knowledge  as  to  how  aco- 
nite affects  the  nerve-centres  ;*  but  the  nervous  phenomena  of  aconite- 
poisoning seem  to  me  explainable  by  the  action  of  the  drug  upon  the 
sensitive  and  motor  nerves. 

Respiration. — The  action  of  aconite  upon  the  respiration  is  very 
decided.  In  mammals  the  respirations,  under  the  influence  of  the  drug, 
are  slow,  with  a prolonged  expiration  following  immediately  upon  the 
inspiration.  After  the  expiration  there  is  a long  pause.  The  whole 
breathing-cycle  resembles  very  much  that  occurring  after  section  of 
the  vagi,  and,  like  the  alteration  in  breathing  after  this  section,  seems 
to  be  due  at  least  in  part  to  paralysis  of  sensory  or  afferent  fibres.  The 
known  influence  of  aconite  upon  the  peripheral  afferent  nerves  in  general 
suggests  that  the  poison  disturbs  respiration  by  paralyzing  the  periph- 
eral afferent  fibres  of  the  vagi.  Mackenzie  states  that  in  the  aconitized 
animal  section  of  the  vagi  produces  no  effect  on  the  respiration ; and 
Boehm  and  Wartmann  (p.  127)  affirm  that  aconite  produces  its  usual 
effect  after  division  of  the  nerves.  It  is  plain  that  even  if  the  aconite 
does  paralyze  the  peripheral  afferent  vagi  it  must  also  act  upon  the 
respiratory  centres,  since  arrest  of  respiration  could  not  be  caused  by 
afferent  palsy.  As  the  arrest  occurs  in  the  frog  before  the  motor  nerves 
are  affected  by  the  poison,  Liegeois  and  Hottot  believe  that  the  dis- 
turbance is  centric;  and  I think  there  can  be  no  doubt  that  aconite  is 
a direct  depressant  and  paralyzant  of  the  respiratory  centres. f 

. Aoonite  lowers  the  bodily  temperature  in  both  man  and  the  lower 
animals.  Achscharumow  found  in  fatal  poisoning  a fall  of  about  3°  C.J 
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The  reduction  of  the  bodily  heat  is  probably  caused  by  an  increase  of 
heat-dissipation,  itself  in  turn  the  outcome  of  a vasomotor  paralysis. 

In  accord  with  this  is  the  observation  of  Brnnton  and  Cash  (Sf.  Bar  hoi. 
Hosv  Bep.,  mi.,  1886)  that  in  animals  exposed  to  a high  temperature, 

aconite,  far  from  depressing  the  temperature,  favors  its  increase  w ie 

when  the  animal  is  exposed  to  cold,  aconite  accelerates  the  fall  of  the 

b“  TL^OTret-Onr  knowledge  of  the  physiological  action  of  aco- 
nite, although  imperfect,  is  sufficient  to  show  that  there  are  only  two 
or  three  indications  to  meet  which  the  drug  may  be  used. 

The  first  of  these  ie  to  lower  arterial  action,  and  often,  with  it,  excess 
of  temperature.  For  this  purpose  aconite  is  very  valuably  I have 
never  used  it  in  those  eases,  such  as  pneumonia,  in  which  a sudden 
very  powerful  effect  is  desired,  simply  because  veratrum  viride  seeme  l 
I„  mfslfer  more  readily  controlled,  and  equally  effective.  Aconite 
If  howler,  be  used  with  very  good  results  in  these  eases,  and 
especially  in  such  diseases  as  peritonitis,  in  which  it  is  very  important 
to^void  vomiting.  My  own  experience  with  it  has  been  in  fevers  of 
sthenic  type  not  dependent  upon  so  deep-seated  a cause  (as  an  example 
mavTe  mentioned  the  febrile  movements  of  severe  acute  muscular  rhea, 
malsm),  and  in  the  ephemera  or  irritative  fevers  of  cdfUUiood : ™ i ™ 
its  influence  for  good  is  often  very  decided.  In  the  eaiiy  stages 
of  scarlet  fever  and  other  exanthemata,  when  not  decidedly  adynamic ;i 
"CL  usefui  In  the  reflex  fever  which  sometimes  follows  the 

p^ige  of  the  catheter  or  bougie  (the  so-called  urethral  fever ) it  is  very 

Income  cases  of  hypertrophy  of  the  heart  when  the .valves are  per; 
foot  or  when  the  valves  being  diseased,  the  hypertrophy  is  greater  th 
neeesl^ Vconite  is  of  us°e  to  control  cardiac  exctemenh  When 
however,  th  re  is  dilatation  of  the  heart  or  any  degenerataon  of  ‘he 
heart-muscle,  it  is  an  exceedingly  dangerous  remedy  and  it  is  at 
times  to  be  avoided  if  the  hypertrophy  be  not  excess  . 

A second  indication  which  aconite 

spasm.  As,  however,  its  influence  upon  ^ nerves  and  upon  the 

is  much  less  than  upon  the  sensitive  centres  and  nerves  ana  p 

heart,  the  indication  is  better  met  by  other  remedie  . 


which  are  so  strikingly 

of  some  fallacy:  possibly  the  alkaloid  oaed  y } of  their  alkaloid,  that 

aconitine.  They  found  in  the  frog  i ^ ,Sr  all  power  of  spontaneous  or  reflex 

the  heart  continued  to  heat  steadily  an  S y ftg  M any  power  0f  motion  existed, 
movement  had  been  lost,  that  sensation  was » P milligramme)  they 
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sp.  etheris  nitrosi,  f^ii  5 Mist,  potass,  citrat.,  q.  f3 

hours  for  a child  three  years  old. 
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A third  indication,  which  it  would  seem  from  its  known  physio- 
logical action  that  aconite  should  meet,  is  to  relieve  over-excitation  of  the 
sensitive  nerves.  Clinical  experience  has  confirmed  this.  As  long  ago 
as  1834,  Dr.  Turnbull  (On  the  Preparations  and  Medical  Employment  of 
Aconitina  by  the  Endermic  Method,  London,  1834,— On  the  Medical  Prop- 
erties of  the  Natural  Order  Ranunculacece,  London,  1835)  called  attention 
to  the  use  of  the  alkaloid  in  neuralgia ; and  his  estimate  of  its  value 
has  been  confirmed  by  Dr.  A.  Fleming  (An  Inquiry  into  the  Physiological 
and  Medicinal  Properties  of  the  Aconitum  Napellus,  Edinburgh,  1845)  and 
by  other  observers. 

In  eases  of  rheumatic  neuralgia  dependent  upon  an  acute  exposure 
to  cold  and  attended  with  more  or  less  febrile  disturbance,  in  combina- 
tion with  other  suitable  remedies  aconite  is  often  of  great  service.  In 
chronic  neuralgia,  associated  as  it  always  is  with  a lowered  systemic 
tone  the  remedy  is  less  efficient;  yet  in  some  cases  it  seems  to  give 
ie  e wing  to  its  very  marked  local  benumbing  influence,  applied 
to  the  painful  part  it  is  sometimes  very  useful.  In  my  own  expe- 
rience, this  local  use  of  it  has,  however,  very  seldom  been  effective 
when,  as  m migraine,  the  pain  is  of  centric  rather  than  of  peripheral 

Given  in  full  doses  in  the  reflex  vomiting  of  pregnancy , aconite  is 
often  advantageous,  acting  probably  by  benumbing  the  sensory  reflex 
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are  appient  ® “ from  the  drug 

twmICr°GY'~ACOnite  is  an  exceedi*gly  powerful  poison-  one 
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. Al  /ti.„  _ VM.V  valuable  general  discussion  of  aconitine- 

poisoning, “by  I>r.  Thomas  Stevenson,  see  Guy's  Hospital  Reports,  3d 

8erTheTetulto  tingling  is  the  only  diagnostic  symptom  but  it  is 
1 , P mhp  first  indication  for  treatment  is  to  evacuate 

very  characteristic^  The  ^ ^ ^ Btomach.pump.  Alcoholic 

the  stomach  and  wash  it  o hot  and  concentrated,  and 

=^Hy=srr»tM-- 

: d"ih  rcsr  z 

little  than  he  head^  l aeonitine  can  be  pre. 

ceased^  digitalis  has  power  to  “e^  s 

cently  this  antagomstm  actm^  of^aconrte^and  CUn. 

heart  has  been  abundan  y p J extent  strongly  corroborates 

Seal  experience,  although  stih  limited m f^^Yocess&l  cases 
the  experimental  evidence  o e 1879  (fgi  Fleming's  tincture, 

may  be  found  in  Brit.  Med.  Journ  Q(Jt 

Tinet.  digitalis  »jx  hypodermics  y)  , S « • hypodermicaUy) ; 

1879,  544  (foiii  Tinet.  aconit ..  rad.,  Tinet ^digita  ^ n ^ digi. 

Indian  Med . Gaz.,xv  11  323  ( com 1 u ‘ pMa.  Med.  Times,  xiii. 

talis  «kxxv  hypodermically  and  ^ hy  mrnutl  d iD  drachm 

328  (a  decoction  of  aconite,  ainonn  suc’eessful  case  treated  by  Dr. 

and  half-drachm  dose^  by  mou  > inhaled  8eemed  t0 

Elliot  (. Lancet , 1878,  n.  JU)  nit  j onite  liniment  was 

do  great  good:  a fluidonnce  of  a cone®  a“mte 

thought  to  have  been  taken.  Ammonia  injections  were 
in  a case  reported  in  the  Australian  Med.  Jmrn.,  IS ^ ■ 28  T of 

Administration.  Aconite  is  never  used  m BidlsUnce.  fiTe 

the  tincture  of  aconite  (TiraduraAco^  to  *V^  ^ ^ bejng 
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three-quarters  of  a gram,  of  Acmiti  pmidum,  V.S.),  one 

one  grain  ; of  the  fimd  ex  ( fluid  extract  of  aconite  is  very 

activity, 

Aconitine  is  not  officina  , ^ , external  use  requires  care. 
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two-per-cent,  solution  of  the  oleate  of  aconitine  in  oil  has  been  highly 
commended  as  a local  application  in  neuralgia. 

ACIDUM  HYDROCYANICUM— HYDROCYANIC  ACID. 

Pure  hydrocyanic  acid  is  a colorless,  transparent,  volatile,  inflam- 
mable liquid,  giving  rise  to  giddiness  and  headache  when  smelled,  and 
having,  it  is  said,  a burning,  bitter  taste.  So  poisonous  is  it  that  when 
inhaled  it  causes  death,  and  it  must  be  handled  with  the  greatest 
caution : smelling  and  tasting  it  are  excessively  dangerous  proceedings. 
It  is,  indeed,  an  imperative  rule  that  no  one  should  experiment  with 
anhydrous  prussic  acid  alone,  or  under  any  circumstances  in  summer, 
or  in  a warm  room,  or  in  an  apartment  whose  open  windows  and 
doors  do  not  admit  of  a free  draught  of  air.  The  chemist  Scheele,  the 
discoverer  of  prussic  acid,  is  believed  to  have  been  killed  by  the  in- 
alation  ol  the  fumes  of  this  material,  whose  poisonous  properties 
were  first  pointed  out  by  the  Berlin  apothecary  Schrader  in  1803.  The 
anhydrous  acid  is  soluble  in  water  and  in  alcohol,  but  is  never  kept  in 
the  shops,  and  is  not  officinal. 

Hydrocyanic  acid  of  common  medical  parlance  is  the  officinal  Dilute 
ydiocyamc  Acid  (Acidum  Hydrocyanic™  Dilutuh,  U.S.),  a colorless 
watery  solution,  containing  two  per  cent,  of  the  anhydrous  acid.  Its 
odor  and  taste  are  the  familiar  ones  of  peach-kernels  and  bitter  almonds  • 
As  reaction  is  faintly  acid.  According  to  the  directions  of  the  US* 
Pharmacopoeia,  it  is  prepared  by  distilling  a mixture  of  ferrocyanide 

s^ver  f 881Um;  P+  ° add’  and  Water>  or  Precipitating  cyaffide  of 
of  > 10m  itS  waterIr  solutlon  Wlth  hydrochloric  acid.  With  solution 
of  nitrate  of  silver  added  in  slight  excess,  one  hundred  grains  of  it  pro 
duce  a white  precipitate,  which,  when  washed  with  fater Untd Te' 
as  mgs  are  tasteless,  and  dried  at  a temperature  not  exceeding  212° 
weighs  ten  grains,  and  is  wholly  soluble  in  boiling  nitric  acid  ’ 

VdLHc™rariZTln  Warm'bl<>°ded  •*■»*  poisoning  by 

int0  the  acute  «£ 
second  not  at  all,  or  efse  onlv  aft.  "W  luHh°et  ten  minutes,  in  the 
that  noted.  After  a full  do«>  of  th**  6 ap86  °f  a lonSer  time  than 
gasps  once  or  twice  and  th  • V r?ng  anbPdr0U8  acid,  the  animal 
convulsion,  or  Z \ I " a or  clonic 

either  case,  at  once  the  sivns  ‘1  P°werless  upon  its  side.  In 

grow  more  and  more  intense until  To  7”  h themseIve8>  and 

tion.  The  heart  beats  irro  ' l i eiK  m topl*  arrest  of  respira- 

beats  irregularly,  often  at  first  slowly  and  strongly. 
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-l>!f  “ ’tS  It  if  te  do  baS  w enormous,  the  heart 
efforts  gradually  die  away.  If  the  d pulsations 

and  lungs  may  stop  acting  a on  e Ordinarily, 

may  continue  some  minutes  aftei  difficult 

three  distinct  stages  are  a second, 

respiration,  slow  cardiac i acti  , < violent  convulsions,  unconscious- 

convulsive  stage,  with  d P 1 > urinati0n  and  defecation, 

ness  iond  ones  vomttmg,  collapse,  and  paralysis, 

erections,  e . , partial  or  even  general  spasms, 

sometimes  interrupt  J P follows  the  exhibition  of  the  poison 

The  slow  form  of  the  poison  ingestion  of  such  a dose, 

in  an  amount  just  ^®™nfor°som6  Becond8 ; then  the  breathing  becomes 
labored, °and  the  pulse 

muscular  tremblmgs  inva  e wfoch  continue  at  intervals 

short  time,  to  clonic  and  to  developed.  The  convulsions 

until  the  third  stage,  that  o co  ap  ^ the  acute  poisoning ; all 

are  less  violent  during  the  second  stage  of  rapid 

the  symptoms  noted  as  g ,.  riod  of  the  subacute  poi- 

cases  are  present  in  the  corresp  fJQnaQ  in  their  manifestations, 
soning,  although  less  violent  a ana3Sthesia  is  marked,  affecting 

When  the  third  stage  of  the  body,  and 

first  the  hind  legs,  but  fina  y | S Death  finally  results 

even  being  complete m the  CTen  aftel,  the  com 

from  failure  of  respiration  Beoov y J a subsidence  of 

junctiva  has  lost  its  sens.bd.y , the  «t^  t on&.haif  t0 

the  symptoms  is  usua  y ''‘d’1’  ;1)  be  eating  as  though  nothing 

“ noted  persistence  of  paralysis,  in 

which  it  causes  in  the  lower  am  t ,,  ground  insensible  and 

In  a moment  or  two  the  long  intervals,  the 

convulsed,  the  respirations  air  tb  COTercd  with  bloody  froth, 

eyes  salient,  the  pupil  i dated,  the  ™ occur  ln  three  or  four 

If  the  dose  be  sufficient  y g , insen8ibility,  tetanic  or  clonic 
, minutes ; if  less  has  been  . ’ countenance,  cyanosed  surface, 

convulsions,  dilated  con8titute  the  chief  symptoms, 

set  jaws,  and  irregu  ■ 1 lsive  with  deep,  forcible  expirations, 

The  breathing  is  mostly  s Death  results  from  asphyxia, 

but  in  some  cases  it  has  been  acid,  giddiness,  light- 

After  small  toxic  but  not  lethal  do  o muacular  weakness  are  the 
ne88  of  the  head,  nausea,  a quick  pulse, 

cwisrr;e  - isw> Dr- r-  b-  vieu  LMei- JM ■ 
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d.  k.  k.  Oesterreich.  Staates,  Bd.  ii.,  1814)  called  attention  to  the  change 
of  color  that  occurs  in  the  venous  blood  of  animals  poisoned  with 
prussic  acid ; and  his  observations  have  been  confirmed  by  E.  L.  Schu- 
barth  (Rom’s  Archiv  f.  Med.  Erfahrung,  Berlin,  1824),  by  J.  F.  Sobern- 
heim  (Eandbuch  der  Prakt.  Toxicologie,  Berlin,  1838),  and  by  Dr.  Coze 
(Gazette  Medicate  de  Paris,  1849).  In  his  Logons  sur  les  Substances 
toxiques,  p.  193  (Paris,  1857),  Claude  Bernard  reaffirms  the  occurrence 
of  these  changes,  and  further  states  that  if  the  animal  dies  suddenly 
the  blood  in  the  veins  and  right  heart  is  found  of  a bright  arterial  hue 
at  the  post-mortem,  notwithstanding  all  this  testimony,  J.  R.  Bischoff 
( TJeber  Yergiftungen  nebst  einigen  Versuchen  an  Thieren,  welche  mit  Blau- 
saure,  etc.,  Wien,  1844)  and  numerous  other  observers  have  found  that 
after  death  from  prussic  acid,  either  in  man  or  in  other  mammals,  noth- 
ing but  dark  venous  blood  exists  in  the  body.  Of  the  correctness  of 
this  observation  there  can  be  no  doubt. 

Professor  W.  Preyer  (Die  Blausdure , Bonn,  1870)  has  afforded  by 
is  experiments  an  explanation  of  these  apparently  contradictory  facts. 
He  found  that  directly  after  the  exhibition  of  prussic  acid  to  a mammal 
he  blood  becomes,  even  in  the  veins  and  in  the  right  heart,  of  a bright 
arterial  hue,  but  that  after  a time  this  color  darkens  into’ the  blue  of 
venous  blood,  and  finally,  even  in  the  arteries  and  in  the  left  ventri- 
cle, only  blood  of  such  character  is  to  be  found.  Dr.  Carl  Gaethgens 
> oppe-Seyler  s Medicin.-chem.  Untersuchungen,  Berlin,  1866,  p 324)  has 
m a number  of  experiments,  confirmed  this,  so  it  must  be  accepted  as 

thTLf  T ? ammal  di6S  8Uddenl7  fr0m  Cardiac  Paralysis,  during 
the  first  stage  of  poisoning,  this  excessive  arterialization  may  be  found 

after  death,  as  mentioned  by  Claude  Bernard;  and,  as  Preyer  first 

hoZ  ’ Bv  sC°ftbl°0ded  animals  the  brigb*  color  persists  for  many 
hours.  By  spectroscopic  examination  Professor  Preyer  (loc  cit  v 95i 

dark  bi°°7f  ««  POis„4 

almost  free  from  oxygen,  showing  only  the  absorption  bands  of  deoxi 
feed  haemoglobin,  while  Gaethgens  (loc.  cit,  p.  328)  has  disco™ red That 

.rz  r ? 7 flr9t  stage  °f pW 

XL  arts  atT°“  , The  first  question 

the  blood Ts  J '6  ,S  “ *°  tbe  cauae8  of  ‘hese  changes  of 

carbonisation  arte™liza‘i°°.  i‘a  secondary  excessive 

afflrms  rimer. 

veins  is  because  the red  M d ‘he  appearance  of  red  blood  in  the 
the  poison  as  “ha™  w 7 8 b”e  beOT  80  “‘ed  upon  by 

the  capillaries.  Dr  Carl  Guetb  '*  ' '/m  yielding  up  their  oxygon  in 
series  of  experiments P'  326)  h“8  bT  ““  borate 
poisoning  much  less  than  tl  ''  'a  i”  * br8t  st!l&e  of  Pruesic  acid 
Of  exhaled  oxygen  is  ohm b°th  °f  “id  and 

probably  depends  simnlv  ''  ' Tbe  ie8aened  exhalation  of  oxygen 

i the  toordXd  reSiZ0”™  r:re<1, 

respiration.  That  the  lessened  excretion  of  carbonic 
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acid  is  not  due  to  the  same  cause,  however,  is  shown  by  the  fact,  de- 
auu  is  nut  tliat  the  percentage  of  the 

termined  by  Gaethgen*  n01?mal)  while  that  of  oxygen  is 

acid  m the  expire  ^ evident  that  if  the  lessened  excretion  of 

greater  than  iorm  • ^ the  entrance  into  the  lungs  of  an 

carbonic  acid  we  P t8  0f  the  system,  the  expired  air 

amount  of  air  msuffic ent  for  IJbwji  > of  carbonic  acid  and 

would  contain  more  1 oxygen.  The  observed  phenomena 

less  than  its  thTIrst  stage  of  prussic  acid  poison- 

seem  to -me > o p They  do  not  demonstrate,  however,  that  the 

mg  oxidation  is  aires  • ' . the  blood-corpuscles, 

arrest  is  due  to  a toeetaot  JL*  very  slight  by  the 

The  probabihtms  of  an  for  he  found  that  when  the  experi- 

investigations  of  Gaet  g ’ f f four  mmutes,  much  more 

ments  >»rsed  rf  fact  in  accord 

than  the  normal  amoun  known  to  take  place  in 

with  the  excessive  carbonization  of  the  £ that 

protracted  hydrocyanic  acrd  potsonmg.  As  > of  the 
a substance  sh - - b ?Jy  improbable 
blood-corpuscles  and  ^ t blood  in  the  first  stage  of  prussic 

upon  tbe " 

diS  Preyer  has  proved  (ioc.  cit,  p.  85)  that  when  to 
perature  of  the  body  hydrocyanic  aci  is  ^ These  bands  are  due 
time  is  altered  and  new  a soip  ion  uni0n  of  the  htemoglobin 

to  the  formation  of  a new  C0^P0U^  J cyanollcemoglobin,  was  first 
and  the  hydrocyanic  acid  Bd  sx5viii.  p.  475), 

discovered  by  Hoppe-Seyler  ( i ' ' itB  formation,  no  doubt,  is 

and  has  no  ozonizing  powei  w a ’ wbich  hydrocyanic  acid 

owing  the  loss  of  ozonizing  power  by  blood  to  wtnc  j 

i8  added  outside , of the  body  a P d indioated  even  earlier 

^2X5  Safe t 

__ that  hydrocyanic  acid  destroys 

also  thtTowniring  pernor  of  livin «*).  is 

t According  to  Dr.  B.  Ray  \[^ZZo  or  tb™  hours,  the  spectrum-changes 

ahaken  with  cyanogen  gas,  and  allowo  ^ ^ wilU  C0.  The  compound  of  cyanogen 

are  exactly  the  same  as  after  sum  ar  spectrum  of  CO,Hb,  but  also,  like  the  latter, 

and  hmmatin  (Cy.Hb)  offers  «°t  °niy  the  ^ awhile,  according  to  Dr.  Lank  ester 

is  unaffected  by  reducing  agents.  After^he  blood  ^ ^ and  |he  Cy)Hh  undergoes 

the  spectrum  of  hydrocyanic  Mid  (H.OM ) ** » Hoppe.Scyior. 

conversion  into  the  cyanohfflmoglobin  (Cy,H  ) d ly  than  can  be  done  in  a work 
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soiling,  and  thoroughly  arterialized  by  shaking  with  air,  and  then 
allowed  to  stand,  yielded  gas  containing  19.56  jiarts  of  oxygen,  80.44 
parts  of  nitrogen,  and  0.00  parts  of  carbonic  acid. 

These  facts  at  first  sight  seem  to  prove  the  theory  of  Hoppe-Seyler, 
to  which  indeed  they  no  doubt  gave  origin.  Preyer  has  shown  (Joe.  cit., 
p.  95),  however,  that  the  dark  blood  of  prussic  acid  poisoning  has  not 
lost  its  power  of  oxidization,  for  on  being  shaken  with  the  air  it  as- 
sumes the  red  arterial  hue ; and  Drs.  Lecorche  and  Meuriot  (Archives 
Gen.,  6e  serie,  t.  xi.  p.  539)  have  determined  that  artificial  respiration 
■will  produce  the  same  result  in  the  poisoned  animal.  Moreover,  the 
spectroscope  shows  plainly  that  the  hsemoglobin  exists  in  the  blood 
either  in  its  pure  state  (Preyer,  loc.  cit.,  p.  95)  or  else  as  oxyhsemo- 
globin  (W.  Laschkewitsch,  (Reichert's  Archiv,  p.  652,  1868;  Hiller  and 
Wagner,  Lancet , 1877,  vol.  ii.  p.  933),  and  that  no  cyanohsemoglobin  is 
present.  The  reaction  between  hydrocyanic  acid  and  hsemoglobin  is 
one  requiring  some  time,  and  evidently  does  not  occur  in  poisoning. 
On  the  whole,  therefore,  I think  that  the  chemical  evidence  clearly 
shows  the  falsity  of  the  theory  that  prussic  acid  acts  in  the  body  directly 
upon  the  red  blood-corpuscles. 

Preyer  (loc.  cit.,  Theil  ii.  p.  88)  has  shown  that  the  excessive  oxy- 
genation and  the  subsequent  excessive  carbonization  of  the  blood  are 
not  peculiar  to  hydrocyanic  acid  poisoning,  but  are  equally  present 
after  the  exhibition  of  sulphuretted  hydrogen,  and  even  after  mechan- 
ical closure  of  the  mouth  and  nose.  It  is  possible  that  an  increased 
arterial  pressure,  an  increased  rapidity  of  circulation,  may  cause  the 
ood  to  pass  too  quickly  through  the  capillaries  to  allow  time  for  the 
usual  changes ; but  this  has  not  been  proved,  and  at  present  it  must  be 
ac  -nowledged  that  we  are  ignorant  as  to  the  immediate  cause  of  the 
blood-changes  m these  cases. 

coin? of  P°SS^le’  altho^h  scarcely  probable,  that  the  changes  in  the 
color  of  the  blood  are  due  to  alteration  in  the  form  of  the  corpuscles 

stTof  5?  h°  H eeinitZ  <~P^er's  1870.  Bd.  iii.  p.  46),  out- 

frt  W , If  fU8S10  T Pr°du0es  in  th0  Mood-corpuscles  of  the 
flog,  first,  a shortening  of  the  long  and  a lengthening  of  the  short 

diameter,  and  consequently  a rounded  form,  then  granulations  and 
flnaliy  a solution  and  setting  free  of  the  nucleus.  In  froT Zoned 

hibited^and  so  “.r0Unded  form  of  corpuscles  was  commonly  ex 

Were  1>resent-  “•  Geinit/also 
of  hyd ocyanie  acid  k “““^ian  blood,  exposed  to  the  vapor 

somewhat  as^mmefrieV  the'r134  I T °f  Stricker’ 

molecular  des  rucfdnn  ’r  h mulben7-8haPed.  and  finally  undergo 

same  investLator  1 TT*  °f  mammals>  according  to  the 

with  Preyer  (lor  / "a  ^ blood'corPuscles  are  commonly  met 
Geinitz  so  far  as  !,  ***’  Thei1  u-  P-  91)  confirms  the  observation  of 

cerned  but  both  he 6 ^ °f  the  P01S0n  uP°n  drawn  blood  is  con- 

ed, both  he  and  Hunefeld  (Der  Ohemismus  in  der  thierischen 
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Organisation , Loipsic,  1840)  assert  that  immediately  after  death  from 
prussic  acid  the  corpuscles  offer  their  usual  characters 

Whatever  may  he  the  cause  of  the  changes  in  the  blood  the  experi- 
ments of  Lewisson  ( Reichert's  Archiv , 1870,  p.  352)  wou 
prove  that  the  action  of  the  poison  on  the  nervous  system  is  a direct 
one  and  not  due  to  these  changes  in  the  vital  fluid,  for  the  obse 
mentioned  found  that  prussic  acid  acted  upon  the  bloodless  salt  fiog 

oq  vi non  the  normal  batrachian.  , , . 

Action  on  the  Jlearf.-The  action  of  hydrocyanic  acid  upon  the  »«.rt 
varies  according  to  the  dose.  In  sufficient  amount  and  concentration 
produces  instantaneous  diastolic  arrest  which  is  either 1*™““ °r 
reoccurs  after  a few  slow  feeble  beats  (Preyer,  loc.  c,t  .,£  52,  ami  Drs. 
Lecorche  and  Meuriot,  Archives  Gen.,  6e  sene,  t.  xi.  p.  o43).  As  ear  y 
as  1826  ELrimer  found  that  prussic  acid  placed  directly  upon  e 
„ K produces  arrest  of  its  beat  and  loss  of  its  muscular  rr  ita, 
b litv  Preyer  has  confirmed  this,  and  it  would  seem  to  be  proved  that 

rLlcLrestspohenofabove^^.a^on^ 

heart-muscle  or  its  contained  ganglia,  yet  that  attei  caiu 
P1Te"  non-toxic  doses  are, 

y i At  first  there  is  a sudden  prolonged  diastolic  arrest 

enormous,  doses.  At  fa  . . rar,idity  of  the  cardiac 

of  the  heart,  followed  by  an  augmentation  m the  rap  7 

action,  and  after  this  a diminution  of  ^e-te^tothe jrma^  ^ 
in  cases  of  recovery,  to  cardiac  s an  £.  653)  found  that 

Preyer*  and  Laschkewitsch  ( Reicherts  rc  i , > ‘ heart  did 

2tl  section  of  the  vagi  the  primary  the 

not  occur.  The  recent  investigations  of  “ lete  in. 

statements  of  Preyer  as  to  the  action  upon  the  v . A P 

hibitory  arrest  of  the  heart  was  rarely  in  the 

pulse  was  constantly  produced  by  moderate  doses  of  P ^ and 

normal  animal,  but  was  prevented  by  prc™“S  illhibitory  nerves=( Wien . 

™ — i B^ldTlt  l.r:rm"t'proyved  that  smal, 
doses  of  prussic 

Boehm  and  Knie  noted  the  » r Arrhiv  fur  Exper.  Path,  und 

the  pulse  whether  the  vagi  were  cot jor  This 

Tklap.,  ii.  1ST),  ^ in  ^ ma8ol6  0, 

slowing  would  seem  to  be  c u ‘ d t]iat  the  cardiac  accelerator 

the  intra-cardiac  ganglia,  as  Lazan  k 

"^:dreiP^f;tsio  ^ 

by  hydrocyanio  acid. 
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but  great  rise  in  the  arterial  pressure,  followed  by  a fall  to  or  below  the 
normal.  This  primary  rise  has  been  noticed  by  Boehm  and  Knie,  by 
Wahl  (Be  Vi  et  Effectu  Hydrocycinato  ad  Curationem  attrib.,  Bonn,  1865), 
by  Eossbach  and  Papitzky  ( Centralbl.f . Med.  Wissens.,  1877,  p.  640),  and 
by  Lazarski.  It  does  not  seem  to  be  altogether  the  result  of  the  as- 
phyxia produced  by  the  acid,  as  it  is  recorded  by  Boehm  and  Knie  ( loc . 
cit.,  p.  146)  as  occurring  when  artificial  respiration  was  used,  and  La- 
zarski has  confirmed  this.  All  observers  agree  that  it  is  followed,  if 
the  dose  of  the  poison  has  been  large  enough',  by  a profound  sinking  of 
the  arterial  pressure.  Lazarski  found  that  galvanization  of  a sensitive 
nerve  has  no  effect  at  this  time  upon  the  blood-pressure : so  that  we 
must  consider  that  hydrocyanic  acid  primarily  stimulates  very  briefly  the 
vaso-motor  system  directly  or  indirectly , and  afterwards  paralyzes  it. 

Action  on  Respiration. — According  to  Preyer  (loc.  cit.,  pp.  17,  18,  19), 
during  all  three  stages  of  hydrocyanic  acid  poisoning  the  respirations 
are  lessened  in  frequency,  and  during  the  latter  moments  of  life  the 
efforts  at  breathing  are  very  distant,  and  finally  cease  before  the  arrest 
of  cardiac  movements.  The  observer  just  mentioned  found  that,  after 
division  of  the  vagi,  normally  lethal  doses  did  not  kill,  and  that  when 
death  was  brought  about  by  the  exhibition  of  larger  doses  it  was  by 
cardiac  arrest.  From  this  he  deduces  the  conclusion  that  the  prime 
respiratory  action  of  the  poison  is  upon  the  peripheral  ends  of  the  vao-i. 
Dr.  Preyer’s  experiments  have  been  partially  confirmed  by  Drs  Lecor 
che  and  Meuriot  (loc.  cit.,  p.  538) ; but  Boehm  and  Knie  (Archiv  f.  Exver. 
Path.  u.  Therap.,  Bd.  ii.  p.  135)  have  in  a series  of  experiments  found 
that  section  of  the  vagus  has  no  influence  upon  the  respiratory  action 
of  the  poison,  and  m this  have  been  confirmed  by  Jos.  Lazarski  (loc. 
ci  .).  ' Even  if  investigations  had  proved  the  correctness  of  Preyer’s 
experiments,  his  conclusion  could  not  be  considered  established,  because 
we  know  so  imperfectly  the  normal  relations  of  the  pneumogastrics  to 
inspiration.  Moreover,  Professor  Joseph  Jones  (New  York  Med.  Record, 
vol.  u p.  459)  found  that  while  to  kill  an  alligator  by  the  administra- 

ou  r11881??!  re<1?il'ed  a considerabIe  ^ngtb  of  time,  its  applica- 
tion to  the  medulla  produced  within  one  minute  a most  powerful  expi- 
ation ending  m permanent  contraction  of  the  muscles  of  respiration 

and  col  apse  of  the  , We  must_  it  8eem8  tQ  ^ * £*£ 

at  the  respiratory  phenomena  of  prussic  acid  poisoning  are  due  to  an 
influence  exerted  directly  upon  the  respiratory  centre 

Action  on  Muscles  and  Nerves  and  Nerve-centres. -Dr.  Kolliker  ( Vir 
chow's  Archvv,  Bd.  x.  p.  272)  has  found  that  in  frogs  dead  of  pniSc 

or  that1Stheing  T ^ neTOtranks  and  tho  muscles  are  unexcitable, 

in  accord  wirin'63  re9p°nd  ***  ^eot  stimulation.  This  ii 

95)  X fold  T ?Sprlments  f Sta,miu9  Cart's  Archiv,  1858,  p. 

nether  the  convi V'  W 1011  8tr.Vchnine  and  prussic  acid  were  ^iven  to- 

Cetht  absen7  „8,0D8  n0maIly  former  poifon  wore 

altogether  absent,  or  present  only  in  a slight  degree.  In  order  to  deter- 
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mine  whether  the  nerves  are  or  are  not  primarily  affected,  Kolliker  ex- 
perimented  by  tying  the  vessels  of  the  tbigh,  then  dividing  just  below 
this  point  all  the  tissues  except  the  nerve,  and  administering  prnsBic 
acid  by  the  mouth.  In  a number  of  such  experiments  he  found  that 
always  the  nerve  and  muscles  below  the  point  of  section  retained  them 
irritability,  but  that  when  the  galvanic  or  other  stimuli  were  applie 
to  the  nerve  higher  up,  they  failed  to  elicit  any  response  from  the  un- 
poisoned tributary  muscles, -positive  proof  that  the  nerve-  ranks  are 
paralysed  by  a direct  action  of  the  drug.  This  is  seemingly  oppose 
to  the  experiments  of  Stannius  (ion.  cit),  who  concluded  that  prus  c 
acid  applied  locally  to  the  nerves  has  no  effect  upon  them.  Stannius 
however,  compared  the  results  of  soaking  a nerve  in  water  «nd 
weak  solution  (three  to  four  per  cent.)  of  prussic  acid  and  found  that 
water  thus  employed  is  toxic  to  the  nerve-trunks.  Kolliker  used,  1 
repeating  the  Experiments  of  Stannius,  neutral  solutions  of  phosphate 
Xdium,  one  containing,  the  other  free  from  hydrocyanic  acid  and 
found  that  the  nerves  in  the  poisoned  liquid  died  much  sooner  than 

those  in  the  non-poisoned  solution. 

The  experiments  of  Kolliker  are  m agreement  with  those  of  St 
nius  that  the  muscle  dies  very  much  more  quickly  in  the  solution  of 
the  ’acid  than  does  the  nerve,  losing  its  excitability  m from . seve 

mi, ; a vsmid  destruction  of  muscular  irritability  by  the 

aTSonTof  praSt  "s,  I believe,  first  noted  by  Coullon 
oca^apphcatiOt  ^ P ^ ^ when  given  eternally  prussic 

acid  acts  almost  as  rapidly  upon  the 

since  Kolliker  noted  that  in  some  cases  galvanization  of  the 

ceased  to  produce  convulsions.  , experiments,  the  nerve- 

From  the  slowness  with  which,  in  Kolhke a s ■ <*3*  acjd  it  seems 

trunks  were  affected  in  frogs  fOKone  J ’ J ^ thege  batrachians 
probable  that  he  is  correct  in  h a conci  centres  of  the 

[he  poison  first  paralyzes  the  brain  then  the  c*  not  met 

spinal  cord,  and  afterwards  the  motor  nerves^  W sgic 
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by  Preyer,  in  frogs  it  first  paralyzes  the  gray,  then  the  white  sub- 
stance of  the  brain,  and  the  early  disappearance  of  reflex  movements 
is  not  due  to  spinal  palsy,  but  to  destruction  of  the  functional  power 
of  the  peripheral  afferent  nerves.  Preyer  also  states  that  the  conclu- 
sions of  Kiedrowski  rested  upon  the  following  experimentally-proved 
fact,  which,  if  accurate,  seemingly  renders  them  logically  inevitable. 
When  a frog  is  poisoned  with  prussic  acid,  and  afterwards  with  strych- 
nine in  properly-proportioned  doses,  there  is  a stage  at  which  slight  irri- 
tation of  the  afferent  nerve-roots  causes  violent  general  tetanic  spasms, 
although  the  most  intense  peripheral  irritation  fails  to  elicit  response. 

It  is  a question  of  interest  to  decide  as  to  the  cause  of  the  convul- 
sions in  poisoning  by  hydrocyanic  acid.  I have  found  that  they  do  not 
occur  after  section  of  the  cord  in  parts  below  the  point  of  section,  and 
that  they  are  therefore  cerebral  in  origin : for  reasons  detailed  else- 
where (see  p.  384),  it  is  veiy  probable  that  they  are  due  to  disturbed 
cerebral  circulation,  and  this  probability  is  confirmed  by  an  experiment 
of  Laschkewitsch  (. Reichert’s  Archiv,  1868),  who  opened  the  thorax  of 
a rabbit  so  as  to  expose  the  heart,  maintained  artificial  respiration,  and 
administered  prussic  acid;  directly  after  arrest  of  the  heart  had  com- 
menced,  the  convulsion  came  on.  The  earlier  observation  of  Coze 
{ Compies-R^8,  1849,  t.  xxviii.  p.  780)  is  also  to  the  same  effect,  as  he 
states  that  the  convulsions  did  not  occur  until  directly  after  the  arrest 

sioJdo^ tT  ilQ  fr°f»8  P°iS0ned  with  hydrocyanic  acid,  convul- 
ons  do  not  take  place.  Preyer  states  that  after  section  of  the  vagi 

ITZtionZ  V0t  f ral'7  happe“  in  mammals,  tat  if  artificial  res- 
p ation  be  performed  they  come  on  (loc.  cit.,  p.  69). 

THEP.ArTOTKs  riur  knowledge  of  the  physiological  action  of  prussic 

di  ease  audl  th  k°  V * HS  ^ability  to  the  relief  of 

tatle^uee^ 

72  9astric  nems:  third>  aUa»  irrmi°“ 

the^owerTf  th1"8  ^ ^ ^ the  profe8sion  a VG1T  wide-spread  belief  in 
usedfor  thi/  remedy  t0  allaj  C°U^h;  at  least  h i8  very  largely 
cyanide  of  either  itself  or  in  the  form  of 

in  hospital  Um’  a empl°yed  in  a great  number  of  cases 

was  always  giveri^Tli„PSrntl>rithng°0d  effeC‘’  althoil*h'  08  if 

difficult  to  Bay  “ m0rPh™>  is 

it  can  compare  with  a h was  due  to  “•  1 *>  not  believe 

ability  to  fuL  the  p^t  in“  " ^ 

acid  tVZYZtXYYY’ "° doubt  as  t0  the  Talue  °f 

^l^yachic  affections,  especially  nervous  vomiting  and 

lished  in  1 


mentis  quibus  quantum  vim  habeat  ^acidu^h  th.S  fulIowing  title  : Dc  quibusdam  expert- 

Btque  in  musculo,  sy.temati.  vertebralu  probatx ™1,ante'm  nervorum  ></ sterna  cerebrospinal e 
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gastraXgia.  When  the  pSin  is  accompanied  by  decided  dyspeptic  symp- 
toms, the  remedy  will  sometimes  succeed,  but  more  often  fails, 
in  the  most  favorable  cases  it  does  not  always  afford  relief ; and  as  the 
relief  when  it  does  occur  is  immediate,  or  at  least  is  very  soon  appar- 
ent, it  is  useless  to  persist  long  in  the  exhibition  of  the  remedy.  In 
these  cases  its  action  is  probably  local,  as  it  certainly  is  when  the  acid 
is  employed  to  relieve  itching  in  prurigo  and  other  cutaneous  dise  . . 

For  this  p impose  it  is  used  as  a wash  (fjss  to  fji  >n  fjW  i 6'e“‘ 
care  must  be  taken  to  avoid  constitutional  effects,  ospecially  when  th«e 
is  any  abrasion  of  the  skin.  Very  serious  results  are  said  to  have 
caused  by  its  absorption  when  carelessly  used  in  is 

Prussic  acid  has  been  commended  as  an  arterial  sedative,  but  it  is 

evident  that  we  possess  numerous  more  efficient  and  far  safer  remedies 

°f  Tot—’ '-The  symptoms  of  prussic  acid  poisoning  have  already 
been“uld : those  most  value  from  a diagnostic  pent  of  view 
are  the  sudden  occurrence  of  unconsciousness ; the  violent  convulsio.  , 
Z “paralysis;  the  peculiar  character  of 
tion  beinff  prolonged  and  forced  ; and  the  rapid  resu  . 

X % lTX°e~^ 

i:r::\7X  *-**■.’*•  °niy  r°; 

kaiingXost  as  quickly  as  prussic  acid,  a“4  in^UO“gJff 

toms  Caspar  advises  that  after  death  the  body  be  left  open, ^osed 

to  the  air,  as  the  od,n-  °f  priiss1c  poisoning  may 

sudden  faUure  of  the  .marts 

be  almost  impossib  e.  . i n pag  peen  present  in 

does  not  Jurisprudence,  Philadel- 

several  reported  cases.  v.D  H i n „nR1-allv  to  enable 

1.  1Q7o  _ orq;  An  autopsy,  however,  ought  generally  w 
phia,  1873,  p.  305.;  i pas  not  been  one 

The  period  at  which  death  may  occur  after _the  but 

poison  is  set  down  by  Lonsdale  at  from i one  « 3 ^ 

a case  is  reported  in  SfWas  put'off  for  at  least  an 

Dr.  Hilton  Fagge,  in  which  the  fatal  res  V q a(jid  After 

Shi 

excessive  rigidity,  and  the  face 
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may  be  very  pale.  When  opened,  the  odor  of  prussic  acid  is  generally, 
but  not  always,  emitted ; the  mucous  membrane  of  the  stomach  is  very 
commonly  found  much  congested,  and  the  dai-k  or  cheiTy-colored  liquid 
blood  usually  everywhere  fills  up  the  veins.  The  heart  is  soft  and 
flaccid. 


as 


The  treatment  of  poisoning  by  px-ussic  acid  is,  unfortunately, 
inefficient  as  it  is  simple.  There  is  no  known  chemical  or  physiologi- 
cal antidote  to  it,  the  asserted  antagonism  of  atropine  having  been  dis- 
proved by  the  experiments  of  Keen  ( Proc . Phil.  Acad.  Nat.  Sci.,  1869) 
and  of  Boehm  and  Knie.  The  stomach  should,  if  possible,  be  emptied, 
and  the  hypodex-mic  use  of  atropine  as  a respiratoiy  stimulant  might  be 
tried ; the  inhalation  of  the  vapors  of  ammonia,  and  the  free  exhibition 
of  ammonia  by  the  mouth  and  by  injection  into  the  veins,  may  be  prac- 
tised. Artificial  respiration  has  been  foxxnd  very  successful  by  Preyer, 
and  by  Boehm  and  Knie,  in  animals  when  poisoned  by  small  doses  of 
prussic  acid,  and  should  always  be  assiduously  practised.  Next  to  it 
m importance  is  the  use  of  the  alternate  cold  and  hot  douche,  about  a 
lalf  of  a small  bucketful  of  cold  water  and  the  same  quantity  of  very 
hot  (115°  F.)  water  being  dashed  upon  the  chest  in  rapid  succession 

ADMXNISTRATXON.-The  dose  of  the  officinal  dilute  prussic  acid  is  one 
to  three  drops. 

The  Cyanide  of  Potassium  (Potassii  Cyanidum,  U.S.)  is  prepared 
according  to  the  VS.  Pharmacopeia,  by  heating  'together  the W 
cyanide  ot  potassium  and  the  carbonate  of  potassium.  It  occurs  in 
white,  amorphous  opaque  masses,  having  the  odor  of  prussic  acid  and 
a taste  of  similar  character,  but  somewhat  alkaline.  It  is  deliquescent 
and  readily  soluble  in  water.  When  the  nitrate  of  silver  is  added  to 

wholl  ' n i 6re  8 a preciPitate  of  the  cyanide  of  silver,  which  is 
wholly  soluble  in  ammonia. 

When  cyanide  of  potassium  is  taken  into  the  stomach,  the  acids 
e e present  convert  it  into  prussic  acid,  and  the  same  change  probably 
occurs,  although  more  slowly,  even  when  the  salt  is  injected  directly  into 

properties ITthk  salthe  phySlologlca1’  therapeutical,  and  toxicological 
properties  of  this  salt  are  similar  to  those  of  prussic  acid*  Death  how 

ever,  does  not  occur  so  soon  as  when  hydrocyanic  acid  has  boon  tni 
^ “2t  h “r  several  minutes!  ^ 

dose  is  one-tenth  t0™“  ^ ^ 

(AJ7ZPlaSpal  R ^ 

pya^iegthe  centres  of  respite,  JtUt  it 


430  GENERAL  REMEDIES. 

strong  in  its  influence  than  is  hydrocyanic  acid,  and  causes  only  very 
feeble  convulsions. 

VEGETABLE  ACIDS. 

Although  most  of  the  officinal  vegetable  acids  differ  so  much  fr0“ 
the  other  substances  considered  in  the  present  class  as  not  to  be  pox- 
“except  in  enormous  doses,  and  although  they  are  never  used  to 
produce  a profound  impression  upon  the  circulation,  yet,  since  they 
Ct  or  at  least  are  believed  to  have,  the  power  of  lowering  the  force 
of  the  cardiac  movements  to  some  extent,  and  since  they  are  so  com- 
monly believed  to  have  a tendency  to  depress  animal  temperature  as  to 
be  usually  spoken  of  as  refrigerants , the  present  seems  to  me  a fit  mg 
i f Ait’  ponsideration.  In  experiments  made  by  W.  ±L.  eras 
p ace  01  physiol  iii  49),  similar  to  those  described  m the  article 

i t fsefr  353)  it  was  found  that  while  alkalies  contracted 
1 arterioles  of  the  frog,  acids*  caused  a dilatation  probably  par- 
alyzing the  muscular  coats.  Acids  also  dtmmished  the  activity 

power  of  the  frog’s  heart. 

acidum  taktakicdm-taktakic  acid.  u.s. 

Tartaric  acid  occurs  in  large,  hard,  transparent,  six-side^  Pn,™s_' 
which  are  pyro-electric  and  phosphorescent  when  rubbed  m the  da 
and  are  nearly  free  from  odor,  but  have  a very  sour  tarte.  In tt.  shj 

acid  remaining  m solution.  weight  of  cold  water. 

- saai  “r 

....  ■"  is o“»«.  - * 

Physiological  Action.  ‘11  tartaric  acid  acts  as 

rfe^srm  i\r°up8onTe  •**« 

zation. 
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in  large  doses  precisely  as  it  does  upon  man.  Thus,  Mitscherlich  states 
that  three  or  four  drachms  suffice  to  kill  a rabbit,  the  evident  symptoms 
being  great  weakness  of  the  heart’s  action,  difficult  and  slow  breathing, 
and  steadily-increasing  pains,  with  slight  convulsions  before  death.  Ac- 
cording to  Devergie,  it  requires  nearly  half  an  ounce  to  kill  a dog  when 
given  by  the  stomach;  but  Pommer  (quoted  by  Husemann)  asserts 
that  one  gramme  (15.34  grains)  injected  into  the  crural  vein  of  a doer 
will  produce  death. 

Tartaric  acid  is  never  used  internally  by  practitioners  in  such  doses 
as  to  cause  any  of  the  symptoms  above  detailed,  and  it  is  evident  that 
these  symptoms  throw  little  light  upon  its  action  in  therapeutic  doses 
except  to  render  it  somewhat  probable  that  the  tendencies  of  the  medi- 
cine are  to  lower  cardiac  action.  This  probability  is  increased  very 
much  by  the  experiments  of  Bobrick  (quoted  by  Husemanu,  Die  Dflan- 

.emtoffe,  p 561),  who  found  that  very  large  doses  render  the  heart's 
action  weaker  and  slower. 

as  to  wW  16al  °f  iUtTSl  t0  the  theraPeutist  centres  in  the  question 

knowlPd  ,8  6 aCid  in  the  8yStem'  ^fortunately,  our 

knowledge  m regard  to  this  matter  is  far  from  complete ; but  the  druo- 

is  probably  partially  burnt  up  in  the  body  and  partially  eliminated  bv 
the  kidneys.  Wohler,*  in  his  experiments,  found  it  in  the  Ze  in  the 
foirn  of  tartrate  of  calcium,  while  Buchheim*  and  Piotrowski*  could 
nc  on  y a very  small  percentage  of  the  ingested  acid  in  the  urine  and 
conclude  that  it  is  mostly  destroyed  in  the  body.  Dr.  MuLITa^ 

acffiIreSifac-d  mem'  Arbeiten’  1863’  P'  370)  find8  that  when  tartai’ic 
acid  or  citnc  acid  is  given  it  soon  appears  in  the  urine  Dr  TT  ~r 

Jones  ( Medical  Times  and  Gazette,  1854  vol  iv  d 408  „„d  7-H,  B 

not  attempt  to  determine  whether  the  increased  aoidiA’  °°8  d'd 

due  to  the  presence  of  the  vegetable  acid  in  the  urine  “ ^ W“  ”0t 

b/Sssr^qP  cr  sgz 

Jurisprudence,  London  1873  „ 23m  rmc9l‘s  and  Practice  of  Medical 
days  after  tlm  ingesUo’n  „f  ™ % r °h  death  took  Phce  '*>« 

Pint  of  water;  anTone  C Ved  7“  J t P°i90n  diss°‘™i  in  half  a 
a half-ounce  of  the  acid  w« f ' ^ T ";ular’  Nov-  1880)  in  which 

_ Mld  supposed  to  have  been  taken.  The  treat- 

• All  the,.  ,«.W  by  Husemann,  M , „„„  ^ ^ 
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ment  of  tartaric  acid  poisoning  consists  in  the  free  ^ibition  of  mag- 
nesia  of  lime  of  carbonate  of  potassium  or  of  sodium,  or  of  any  artic  , 
LTas  soa™,  containing  an  alkali  in  a suitable  shape  which  may  be  at 
hand.  The  after-treatment  is  that  of  toxic  gastro-ententis. 

acidum  citkicum— citric  acid.  tt.s. 

Citric  acid  is  the  acid  of  lemon-  and  lime-juice,  from  which  it  is  ex- 
tracted by  a process  precisely  similar  to  that  employed  m the  manufac- 
ture of  tartaric  acid.  It  occurs  in  rhomboidal  prisms,  which  are  Borne  - 
j are  nearly  free  from  odor,  but  are  possessed  of  a very 

when  the  acid  is  in  sufficiently  weak 

oMon  ?s  quite  pleasant.  Citric  acid  is  soluble  in  three-fourths  of  its 
weight  of  cold  water,  in  half  its  weight  of  boiling  water,  and  m alcohol, 

SEESSSES I:: 

No  case  of  poisoning  by  citric  acid  has  occurred  m man  ftatl^ 
aware  of,  and  Fiotrowski  (quoted  by 

0f  is  an 

:^:ol:"rfh^ 

cine,  but  is  almost  exclus  y th  ht  to  be  dependent  upon 

Limonis),  which  some,  it  > j tu(J  but  which  contains,  as 

citrate  of  potassium  or  ™nc  Bence  Jones  {Medical  Tines  and 

how„  by  i-he  ana  ysm  tf  P.ofessor  or  tw6nty.e«n  grains 

Gazette , vol.  ix.,  loo  j nitrate  of  potassium, 

of  free  citric  acid,  and  not  two  g U8M  in  medioine,  all  of  them 

Lemon-juice , has .several y«3  d ^ data.  The  chief  and 

resting  upon  clinical  »*«  prevention  of  scurvy.  During 

rnk  freely  'in  the  form  .f  iemonade,  three  or 
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four  ounces  of  it  being  taken  daily.  As  a prophylactic  against  the 
disease,  lemon-juice  is  simply  invaluable ; but  it  is  absolutely  necessary 
that  it  be  of  good  quality.  It  may  be  prepared  for  long  voyages  in 
one  of  two  ways : first,  boil  the  juice  slightly,  strain,  allow  to  cool,  pour 
into  bottles  up  to  their  necks,  fill  the  vacant  space  above  with  pure 
olive  oil,  cork  tightly,  and  keep  the  bottle  upright ; second,  add  ten 
per  cent,  of  brandy,  and  bottle  as  before  (. Medical  Times  and  Gazette , 
1854,  p.  635).  Citric  acid  is  of  some  value  in  scurvy,  but  is  incom- 
parably inferior  to  lemon-juice.  In  acute  rheumatism , benefit  may 
be  derived  from  the  free  use  of  lemon-juice,  as  originally  proposed  by 
Dr.  Rees,  of  London.  One  or  two  ounces  of  it  may  be  given  four  or 
five  times  a day : but  it  is  certainly  less  eflicacious  than  the  alkalies. 
In  catarrhal  jaundice , and  in  habitual  torpor  of  the  liver,  the  free  ad- 
ministration of  lemon-juice  often  aids  in  effecting  a cure.  In  fevers , 
lemonade  may  be  a very  refreshing  and  useful  refrigerant  drink. 

Administration.— Lemon-juice,  when  it  can  be  had,  should  always 
be  preferred  to  citric  acid;  when  only  the  latter  is  available,  an  artifi- 
cial lemon-juice  may  be  made  by  dissolving  in  a pint  of  water  an  ounce 

of  the  acid  with  which  four  drops  of  the  oil  of  lemon  have  been  well 
rubbed  up. 


ACETUM— VINEGAR. 

The  physical  properties  of  vinegar  are  too  well  known  to  need  de- 
scription here.  That  best  suited  for  medicinal  use  is  in  this  country 
prepared  from  cider,  and  should  have  a trace  of  the  taste  of  cider, 
t is  sometimes  adulterated  with  sulphuric  acid,  which  may  be  at  once 
detected  by  boiling  with  chloride  of  calcium,  which  precipitates  any 
free  sulphuric  acid  as  sulphate  of  calcium,  without  affecting  the  small 
proportion  of  soluble  sulphates  existing  in  vinegar.  Vinegar  may  be 
substituted  for  lemon-juice  as  the  basis  of  an  acidulous  drink  in  fever 
when  he  lemon-juice  is  not  to  be  had ; but  as  an  antiscorbutic  it  is 
certainly  very  much  inferior  to  it,  and  has  not,  that  I am  aware  of 
been  tried  m rheumatism. 

Acetic  Acid  (Acidom  Acetic™,  U.S.)  is  a odorless  liquid,  having  a 

Cfltcont  TV  empyreUma'  a"d  “ “tensely  acid,  corrosive 
and  haf  a Toe  ? V*  T °f  the  “““‘V^ted  acetic  acid, 
add  ,s  T I , gT  7 1'047'  Glacial  or  “onohydmted  acetic 

arfivrl  i , lna  ' 13  a c°lor*ess  liquid,  crystallizing  at  34°  F and 

acuvely  eseharot,c,_in  a measure,  no  doubt,  owing  to  its  propert.es 
oving  gelatin  and  gelatinous  tissue  and  of  effecting  a mrti<il 
matters.  mute  Acetic  Add  (ActTsLcsTT 

to  one  part  of  TtT’  T u7  °f  8even  Parts  of  ™ter 

AcetiZ  atrvf  2 , , hr fte  **■ sr- 10°6'  Add'm 

crystalline  solid.  ’ ' 5 °r  aisolute  <*««'<;  acid,  is  at  59»  F.  a 


Dilute  acetic  acid, 
application  in  various 


or  its  equivalent,  vinegar,  is  a useful  topical 
superficial  inflammations  of  the  skin,  such  as 

28 
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“ sunburn  ” and  in  sprains.  Applied  to  the  skin,  it  acts  as  a pow  erful 
s—  and  astringent,  causing  contraction  -ss^s  and  grc 

whiteness.  Diluted  with  two  or  three  tunes  its  bulk  of  water  t m 
occasionally  employed  as  an  injection  against  seat-moms ; but 

riXrtftcP"'as  a caustic  will  be  spoken  of  under  the 

ar"c  acid  in  any  of  its  more  concentrated  forms  is 
• nfi  death  has  been  produced  by  it  m at  least  one 
a corrosive  poison,  a symptoms  resemble  those  caused 

r“  iTSactly  similar,  neutralization 

by  N atali  or  ite  carbonate,  or  by  some  substance,  such  as  soap,  con- 
y.  . ir  i;  „nd  the  meeting  of  indications  as  they  anse. 

Umne^^T(Z^u  oZ^u)  has  been  asserted  ((far.  BeU cm 
••  mil  bi  aTZble  emmenagogue,  but  it  is  chiefly  known  to 

is  also  a cardiac  poison,  arresting  the . heart  m sys  l As  & 

amides,  1886,  ii.  290).  The  acid  is  elnnmated  by  and 

poison,  oxalic  acid  flgures  in  two  foim.  . „Jor  essential  salt  of 

that  of  the  acid  oxalate  of  potassium,  o j ^ The  symptoms 

tenons,  as  it  is  variously  terme  '~nTedP“  “ng  the  swSwing, 
produced  are  a hot  acrid  taste  experienced  d g abdom- 

i buiming  in  or  bloody 

inal  pain,  vomiting  of  big  a J » | ^ 8urfaCe,  cold  skin,  entire 

mucus  (rarely  of  arterial  > h c ’ stupor  unconsciousness, 

prostration  of  strength  small  ’1838>  aL . Dublin 

sometimes  convulsions  (cases  case8  the  gastric 

Hasp.  Reports,  1818,  m),  they  are  nearly  wanting,  and 

symptoms  are  very  promm  , nervous  symptoms  as 

the  chief  manifestations  are  collapse  amdmch  ne^  ^ ^ ^ 
almost  complete  general  para  y , ’ immediately  after  the 

deed,  the  patient  may  suddenly  M ^onsem  ^ According 

ingestion  of  the  poison  (case  ehy  'B  p-^  ^ ^ cau8ed  dcath 
to  Taylor,  the  smallest  quantity  ^ ^ hag  been  recovered 

is  one  drachm.  An  ounce  usua  y p arQ  usually  found  softened 

from.  After  death  the  coats  ° Edinb.  Med.  Journ.,  vii., 

and  swollen,  and  sometimes  p 93)  affirms  that  the 

July,  1861).  Dr.  Rabuteau  (Gaz  Med  J ^ ^ ^ 

blood  is  everywhere  scarlet ; but  this  * AcCording  to  Robert  and 
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of  unknown  nature,  oxalate  crystals  in  abundance,  and  usually  albumen 
and  tube-casts.  A pathognomonic  post-mortem  lesion  is,  according  to 
the  same  investigators,  the  incrustation  of  the  urinary  tubules  with 
crystals  of  oxalates.  In  poisoning  by  oxalic  acid,  the  immediate  ad- 
ministration of  an  antidote  is  of  the  utmost  importance.  As  the  oxa- 
lates of  potassium  and  of  sodium  are  poisonous,  neither  potash  nor  soda 
is  available ; but  fortunately  lime  or  chalk  is  a perfect  antidote  to  oxalic 
acid,  forming  the  excessively  insoluble  oxalate  of  calcium.  As  time  is 
a matter  of  so  much  importance,  very  often  it  is  best  simply  to  scrape 
the  whitewash  off  a wall,  a ceiling,  a fence,  or  wherever  it  may  be  at 
hand,  rub  it  up  hastily  with  water,  and  administer  it  freely.  The  after- 
treatment  is  that  of  toxic  gastro-enteritis. 


ORDER  III.— NUTRIANTS. 


FAMILY  I— ASTROS’ GEYTS. 

n p rlrue-s  which  cause  contraction  of  living 

■ ASTMtw  tCdo  not  act  as  has  been  supposed,  either  by  co- 
tissues.  That  they  action  the  muscular  function,  is 

agulating  albumen  or  by  calling  the  fact 

demonstrated  by  the  traus.tormess  o living 
that  they  influence  tissues  cont-mg  “d~f  condensation,  which 

soft  tissue  appears  to  possess  when  this  happens,  in  the  one 

may  be  departed  " ettWJha^.  when^  ^ ^ 

case  the  part  is  sai  action  0f  astringents  is  always  a 

increased,  or  to  be  astrmg  the  intervention  of  the  nervous 

local  one,— i.e.,  produced  n ® , affected.  A pure  astringent 

system,  hut  by  direct  contac  wi i d inducing  contraction;  hut 

should  be  capable  of  doing  nothi  g ^ ^ astringents  are,  when 

iu  reality  there  is  scarce  y su  1 = oubtful  whether  their  thera- 

apphed  too  freely,  — ^ ^ dt  Lhe  exercise  of  a mild 

peutical  property  of  astnngenoy 

form  of  irritation.  t„:no-ents  upon  blood-vessels  is> 

Our  knowledge  of  the  f wn  “|!“‘Lnte  are  those  of  M. 

sti„  -y  bmited.  ^p^^2?ucMn9en,  m.  n.  m He 

Eosenstein  iRossbach  ^Zlvev  of  acetate  of  lead,  of  sesquichlonde 
placed  solutions  of  ni  rl  nvro  gallic  acids  upon  the  exposed 

of  iron,  and  of  tannic,  gallic,  an  PF  ^ three  solutions  con- 

mesenteric  vessels  of  a nlaries  nitrate  of  silver  being  much 

tracted  arterioles,  venules,  an  P ^ weakest ; the  effect  on  the 
the  most  powerful  an  e ir  instead  of  contracting 

capillaries  was  the  most  . permanent ■ as  it  occurred 

enlarged  the  vessels^  It  was  probably  due  to  the 

after  destruction  of  all  tne  no 

irritant  action  of  the  acid.  astringent  are  very  evident. 

The  indications  for  the  use  o ongSig  the  existence  of  relaxation. 

In  the  first  rank  among  sue  i of  previous  over-excitement. 

Local  relaxation  is  almost  always  t ^ ^ inflammation. 

Thus,  a throat  is  relaxed  a ter^ov  ^ ^ ^ M general  remedies,  but 
Astringents  are  more  e ^ tQ  uge  them  in  such  a way 

in  cases  of  inflammation  care  mu  or  too  vigorously, 

that  they  shall  not  act  as  irritants.  Apphed 
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they  may  do  harm.  These  remarks  are  scarcely  applicable  to  some  of 
the  mineral  astringents,  such  as  lead  and  nitrate  of  silver,  which  really 
appear  to  have  sedative  properties,  and  may  with  care  be  used  advan- 
tageously in  all  stages  of  inflammation,  whenever  there  is  distention 
and  relaxation  of  the  blood-vessels,  although  the  general  action  of  the 
part  be  that  of  nutritive  excitement. 

Closely  allied  to  relaxation  is  over-secretion,  and  astringents  are  con- 
stantly used  to  check  morbid  discharges.  Indeed,  these  discharges  are 
often  simply  the  result  of  relaxation.  Thus,  Asp  has  experimentally 
proved  that  division  of  the  intestinal  nerves  and  consequent  paralysis 
and  relaxation  of  the  vessels  are  followed  by  free  watery  secretion.  In 
such  cases  the  indication  for  astringents  is  very  plain.  But  when  a 
morbid  discharge  represents  a high  degree  of  inflammation,  the  same 
care  must  be  practised  in  the  use  of  astringents  as  in  treating  other 
local  inflammations.  Especially  is  this  true  since  free  secretion  is 
often  nature’s  method  of  relieving  local  inflammation.  Thus,  when 
abnormal  alvine  discharges  are  dependent  upon  intestinal  relaxation, 
astringents  are  most  valuable,  but  when  they  are  dependent  upon 
enteritis  or  colitis,  astringents  may  do  harm. 

If  the  morbid  discharge  by  its  profuseness  endangers  life,  as  in  serous 
diarrhoea,  astringents  are  urgently  demanded.  Very  rarely,  if  ever, 
are  these  discharges  other  than  paralytic  in  their  origin ; even,  how- 
ever, if  they  be  due  to  over-action,  an  astringent  may  be  necessary  to 
check  their  excessiveness. 

Another  indication  for  the  use  of  astringents  is  to  check  hemorrhage, 
and  the  same  general  reasoning  is  applicable  to  this  as  to  the  other 
indications.  Hemorrhage  dependent  upon  over-action  demands  other 
reatment  than  by  astringents.  Sometimes  in  these  cases  it  is  neces- 
sary, however,  to  check  the  hemorrhage  at  all  hazards,  and  then  astrin- 
gents may  be  used  in  conjunction  with  other  measures,  although  they 
may  be  to  some  extent  contra-indicated.  Some  of  the  astringents  are 
employed  locally  to  check  hemorrhage  due  to  traumatic  or  other  rup- 
ures  of  vessels  In  such  cases  the  astringents  are  employed  as  styptics, 

Bbin!°  c M°  TUCh  by  their  a8tringencT  as  by  coagulating  the 
ing  thenflmv  he  bl°0d  and  thUS  f°rming  a Cbt  aDd  mechanicaI1y  arrest- 

or  >r„7  ZOt  CirTTnr  tbere  Seems  t0  be  a Seneral  Nation 

by  a consent.  thron8bo“t  the  whole  system,  which  may  be  best  met 
y a consentaneous  use  of  tonics  and  astringents. 

VEGETABLE  ASTRINGENTS. 

as  ifi's  “mTsf rCIPl6  f Teg6t0Me  astri"S"“s  * tannic  acid,  and, 
Ly  closed t.  ' “ tberaP'>uti0  and  represents  them 

out  any  esne  a , P™P7  tot  ‘°  con8idOT  «>  ^ afterwards  to  point 
po  se°s  P therapeutic  yirtues  the  crude  drugs  of  the  class  may 
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ACIDUM  TANNICUM-TANNIC  ACID.  U.S. 

There  are  two  kinds  of  tannic  acid,  the  gallo-  and  the  kino-tanmc: 
of  these  the  former  yields,  upon  exposure  to  the  am  m a motet  ^ 

rT^ats  ofC  - gallo-tanuic  acid  producing  a blue-black,  htno- 

tatLa?r^a"acid-the  gallo-tannic  acid-is  obtained  by 
The  oOic  with  washed  ether,  which  on  standing  sepa- 
rating powdere  g > of  wbicb  is  ethereal  and  contains 

cMefly  the  eToringt’atter  and  other  impurities.  The  lower  watery 
chiefly  the  eolo  g ia  recovered  by  evaporation. 

“ rr  W t nnic  a“d  is  alight,  feathery,  non-crystaUine  powder 

or  taste  other  than  that  ot  astringent . Tt  is  verv 

and  it  unites  freely  with  both  organic  an  ^ go  in  dilute 

freely  soluble  in  water,  even  more  so  in  glycerm,  s free 

alcohol,  scarcely  at  all  * a^te ^ a cohol .and  into 

from  water.  By  a heat  of  from  108  0 to  215  ^ ^ 

pyrogallic  acid , which  crys  a^z  , alkaloids  it  produces  a 

taste  and  neutral  reaction.  With  salts  ot  ^ ^ of  ^ 

whitish  precipitate,  very  so  u with  lime-water,  a precipi- 

a black  (bluish  or  greenish)  p^cxpitote  with  ^ finally 

tate  which  is  at  first  whitish,  then  gray,' ^ au  Qf  these 
brownish ; with  gelatin  or  albumen,  &cid  a^s0  dissolves  in  con- 

secondary  products  are  tanna  . ‘ ^ of  a biack  color.  By 

centrated  sulphuric  acid,  with  the  p action  of  dilute 

prolonged  exposure  in  solution  to  the  an  oi  oy 

sulphuric  acid,  to  a part,  taunic  acid 

Physiological  Action.  . 1 ,•  and  the  case  of  a 

is  a very  powerful  astrmge  ^^^ometimes,  when’  it  is  used  very 
mucous  membrane,  g1  • 7 overcome  its  astriugent  action, 

freely,  its  irritant  influence  seem  7^“^inistl,ti“  . Several 

and  I have  seen  diarrhoea  res  p]iarmakolog.  Institut  Wurzburg, 

experimenters  (Rosenstein,  n er  _ ig77)  bave  denied  that 

™ i Filtentscher,  ^“e ^ **  ^ ? 
it  causes  contraction  o fohnheim  frog,’’  stasis  of  the  blood, 

to  the  exposed  mesentery  of  ded  by  contraction,  occurred, 

with  dilatation  of  the  vessels,  1 l864))\19ing  rabbits,  obtained 

Daniels,  however  (Inaug.  JDisser  .,  > ^ metbod  of  experimen- 

sir*  e — rxrrf d 

^^Tannic  ac^eoa^ates  a’l^umenlvith  so  much  avidity  that  it  has  been 
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supposed  to  be  incapable  of  absorption,  but  the  very  elaborate  investi- 
gations of  Dr.  Lewin  cast  much  doubt  upon  the  older  views  on  this 
subject  ( Virchoiv’s  Archiv , Ixxxi.  74).  Thrown  rapidly  into  the  blood, 
it  undoubtedly  causes  a fatal  thrombosis ; but  Lewin  asserts  that  when 
it  is  injected  slowly  and  in  moderate  quantities  the  resulting  tannate 
of  albumen  is  held  in  solution  by  the  alkaline  carbonates  of  the  blood. 
He  has  also  discovered  that  while  tannin,  in  five-per-cent,  solution,  pre- 
cipitates peptones  out  of  watery  solution,  it  is  powerless  in  the  presence 
of  hydrochloric  acid.  Assuming  the  correctness  of  the  investigation  of 
Dr.  Lewin,  it  is  plain  that  tannic  acid,  when  put  in  the  stomach  in  small 


doses,  must  to  some  extent  be  absorbed  unchanged.  Dr.  Lewin  also 
asserts  that  it  is,  at  least  in  part,  eliminated  unaltered,  as  he  has  fre- 
quently recovered  it  from  the  urine.  At  the  same  time  it  seems  very 
probable  that  most  of  the  tannic  acid  is  converted  into  gallic  acid, 
either  in  the  stomach  before  absorption,  or  subsequently  in  the  system, 
since  in  the  viscera  of  a rabbit  poisoned  with  it,  Schroff  ( Die  Pflanzen- 
stoffe,  Husemann,  p.  1005)  found  only  gallic  acid , and  according  to 
Clarus  ( Ibid .)  the  greater  part  of  ingested  tannic  acid  can  be  recovered 
from  the  stools  as  tannate  of  albumen  or  as  gallic  acid.  The  recent 
researches  of  Stockman  (Brit.  Med.  Journ.,  Dec.  4,  1887)  afford  a pos- 
sible reconciliation  of  the  results  of  Lewin  with  those  of  the  older  ob- 
servers. Stockman  finds  that  when  tannic  acid  is  given  to  the  lower 
animals  only  a trace  of  it  appears  in  the  blood,  while  gallic  acid  can  be 
obtained  in  abundance  from  the  urine,  with  occasionally  a small  amount 
of  tannic  acid.  If,  however,  tannate  of  sodium  be  given,  tannic  acid 
appears  in  abundance  in  the  urine,  with  a little  gallic  acid.  The  expla- 
nation offered  by  Stockman  of  this  is  probably  correct, — namely,  that 
tannic  acid  is  usually  converted  in  the  stomach  into  a tannate  of  albu- 
men, which  is  dissolved  with  great  difficulty  in  the  intestinal  juices,  so 

thof  limn  -In  A.  ,1  . 0 7 


i I , i • , %J  uixiuir  J ciiv v_/ o « au 

that  time  is  afforded  for  the  conversion  of  the  tannic  into  gallic  acid 
whereas  an  alkaline  tannate  is  absorbed  at  once  and  rapidly  eliminated 

linphonn-nrl  LT7L x. • J 


undergoes  in  the  system  partial  con- 
is  to  be  preferred  to  it  when  the  part 
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to  be  acted  on  can  be  reached  only  through  the  emulation.  As  a local 
application,  tannic  acid  is  much  more  powerful  than  gallic  acd.  Lo- 
caUy  applied,  it  may  be  used  to  overcome  relaxation , as  in 

mercurial  sore  mouth,  hemorrhoids,  c be  reached 

rW  it  may  be  used  whenever  the  source  of  the  flow  can  be  reached 

^ai^  leucorrhcea 

purpose  of  hardening  parts  exposed  to  friction,  as  in 

”?^oo"£nic  acid  can  scarcely  be  called  poisonous ; although 
Eollett  reports  the  case  of  a young  girl  in  whom  a very  large  quan  3 
oflt  induced  severe  gastric  and  abdominal  pains,  with  obst.nate  vomi  - 
n;a"pation,  fever  and  general  malaise.  Both  Schro and  dud 
assert  that  eighty  grains  of  it  cause  no  symptoms  of  impoitanc 

the "" — * - in  * “t  £» " - 

£ rrrXe"  A of  the  alimentary  canal,  it  must  always 

* “^"“0  act  on  the — as  m h»ma- 

temesis,  tannic  acid  should  be  in  ‘“^“‘Xld  be admin- 

the  bowel  is  to  be  influenced,  as  “ it  m«  pass  the 

istered  in  pill  (three  to  five  grams)  so  ™ * em. 

pylorus  undissolved.  F01  loca  us  . Tannici  TJ  S 1 to  9), 

ployed  or  the  officinal  ointment  ( Unguentum  Acidi  Tannici,  ., 

S E 'troches  iTrochisci  Acidi  Tannici,  VS.,  1 gram  each). 

acidum  gallicum-gallic  acid.  U.S. 

Game  acid  is  a white,  powdery  substance,  in  fine  acmular ' 
water^  and  ^eely^fiuble^alcoho^and^in  Tther.  Its  taste  is  acidulous 

“^“r^o  the  officinal  H 

exposure  of  moistened  pow  ere  n^  ent  of  a peculiar  fungus, 

A species  of  fermentation  wi  isl  absorbed,  carbonic  acid  is 

is  said  to  occur,  during  whic  - Yo  M.  Sacc  (Chem.  News, 

evolved,  and  glucose  and  gattie  aci  aie  j the  change  is 

July  24, 1871)  has,  however,  denied  thi  ,aftn ^ Qf  gallic  acid. 

S rd02Cr^ny.^»t.  gallic  * «"  — 

of  with  saus  of  ^ 

With  persalts  of  iron  a bluish  precipitate,  with 
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precipitate,  changing  to  blue,  and  then  to  violet  or  purplish, — all  of 
these  precipitates  being  gallates.  It  does  not  coagulate  gelatin  or  albu- 
men, and  dissolves  in  concentrated  sulphuric  acid,  with  production  of  a 
deep-red  coloi\  It  has  the  power  of  reducing  silver  from  its  solution 
slowly  in  the  cold,  instantaneously  if  warmed.  As  an  astringent  it  is 
similar  to,  but  much  less  powerful  than,  tannic  acid.  It  escapes  from 
the  body  through  the  kidneys. 

Therapeutic  Action. — Gallic  acid  is  not  nearly  so  efficient  as  tannic 
acid  when  applied  locally,  but,  because  it  does  not  coagulate  albumen, 
should  always  be  preferred  when  the  part  is  to  be  reached  through  the 
medium  of  the  circulation.  It  is  useful  as  an  astringent  in  hcemoptysis, 
hcematuria,  colliquative  siveats,  etc.  It  has  been  recommended  in  bron- 
chorrhcea  and  in  the  profuse  expectoration  of  chronic  phthisis.  In  my 
hands,  however,  it  has  completely  failed  in  the  latter  affections.  In 
certain  forms  of  Bright's  disease,  when  there  was  no  abnormally  large 
secretion  of  highly  albuminous  urine,  I have  found  it  to  lessen  very 
materially  the  excretion  of  albumen. 

Administration. — Gallic  acid  maybe  given  in  powder,  or  sometimes 
in  pill  form.  The  dose  of  it  is  from  ten  to  thirty  grains,  repeated  as 

often  as  may  be  necessary.  An  ointment  ( Unguentum  Acidi  Gallici , 1 
to  9)  is  officinal. 


GALLA— GALLS.  U.S. 

Galls  are  vegetable  excrescences  which  are  produced  by  the  depo- 
sition of  the  ova  of  insects.  They  occur  on  almost  all  kinds  of  plants, 
even  on  fungi,  but  the  officinal  gall  is  developed  on  the  Quercus  infec- 
tona  by  the  act  of  the  fly  Cynips  ( Diplolepis ) tinctoria.  There  are  in 
commerce  two  varieties  of  gads,  derived  chiefly  from  the  Levant  The 
blue  or  green  galls  are  globular,  solid  bodies,  from  the  size  of  a pea  to 
that  of  a hickory-nut,  externally  smooth,  or  more  commonly  marked 
with  large  tubercles.  They  are  the  young  galls  which  have  been 
gathered  before  the  ova  of  the  fly  have  hatched,  or  before  the  cater- 
pdlar  has  eaten  out  the  interior  of  its  birthplace.  The  white  galls  are 
large,  light,  hollow  bodies,  with  a hole,  through  which  the  Cynips  has 
escaped  after  having  fed  upon  the  interior  during  its  whole  larval  life 
They  contain  but  little  tannic  acid,  and  are  of  comparatively  little 


8?!e  ValUe  °f  gal18  is  as  the  of  tannic 

StatPs  Vh  ^ 8’  8h°U W n0t  be  USed  111  medicine  : but  the  United 
an  ^C0PCBia  rec°gnizes  * tincture  ( Tinctura  Gallce,  1 to  5),  and 

an  ointment  ( Unguentum  Gallce , 1 to  9).  J 


CATECHU— CATECHU.  U.S. 

It  occurs  in t nfntlle  W°pd  °f  an  Ea8t  Indian  treo> — the  Acacia  Catechu. 

a dull  reddish-hr  °f , Van°U8  shaPes>  or  in  small  fragments,  of 

after  a time,  sweetish  Taste  ^It  & 1bitterish\  astringent,  and, 

It  contains  kino-tannic  and  catechuic 
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acids.  Pale  catechu,  or  gamhir,  which  is  officinal  in  the  BntisI \‘™t 
not  in  the  United  States  Pharmacopeia,  occurs  in  small  cubes,  about 
an  inch  in  diameter,  lighter  than  water,  pale-yel  ow.sh  within,  deep- 
yellowish  or  reddish-brown  externally.  Catechu  ,s  a powerful  astrin- 
gent, which  may  be  used  externally,  or  for  diarrhcca,  in  the  dose  of 

tW6®ie  U.&1 Pharmacopeia  recognizes  a compound  tincture  (Tinctura 
Catechu  Composite,  Catechu  12,  Cinnamon  8,  to  100),  of  which  the  dose 
is  one  to  three  fluidrachms,  and  troches  (Trochisci  Catechu,  1 gram 

caoh>  kino-kino.  tr.s. 

The  inspissated  juice  of  Pterocarpus  marsupium  and  of  othsr  plants. 

It  occurs  in  small,  irregular,  angular,  shining,  reddish,  brittle  frag- 
ments, of  a bitterish,  highly  astringent,  and,  after  a 

There  are  four  varieties, -the  Bast  India,  West  India,  Botany  Bay  and 
African  Of  these,  the  irst  is  common,  the  second  rare,  and  the  last 
two  “e  never  see;  in  our  market.  Bine  contains  kino-tanmo  acid 
and  in  its  therapeutic  powers  is  almost  identical  with  catechu.  T 
dose  is  twenty  to  thirty  grains.  A tincture  ( Tinctura  Kino,  ) ■ 

officinal.  Dose,  one  fluidrachm. 

mmatoxylon-il^matoxylon.  U.S. 

The  heart-wood  of  Hmmatoxylon  Campechian^  or  logwwd-tej. 

on  account  of  its  sweetish  taste,  it  is  lean  y _ ' , . b 

is  sometimes  objected  to  on  account  of  the J offer^ 

the  blood-red  stools  which  it  produces.  The  followmg  to.  m 
an  efficient  and  elegant  remedy -for diarrheas  of P 
portions  may  be  varied  to  suit  individual  cases . R Ext.  h^ato^  5 

Acid,  sulph.  aromat,  f5Ui;  Tinct.  opn  camph,  ® c 

o s ad  fSvi  M.-Dose,  a tablespoonful,  properly  diluted.  The  eat, 

(Extradum  Saematoxyli)  is  officinal;  dose,  ten  to  thirty  grain  . 

KR AMERIA-RHATANY . U.S. 

The  root  of  Krameria  triandra,  a native  shrub  of  Peru.  This  woo  y 
root,  as  it  occurs  in  our 

inch  in  diameter,  and  from  half  a internal  woody 

readily  separable  bark  is  of  a deep-ie  ^ rcddish  The  bark  con- 
portion  is  of  a lighter  hue,  although  deeded1 y ^redc l si  • acid 

tains  a much  larger  percentage  of  in  virtue  to 

than  the  wood.  Bhatany  is  a powerful  astringent  ^ United 

kino  and  catechu,  but  is  never  a Extr  actum  Krameria,),  dose, 

States  Pharmacopeia  recognizes  an  extract  (Ext, actum  A 
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grs.  v-x ; a tincture  { Tinctura  Kramerice,  1 gr.  to  1 C.c.)  ; and  a fluid  ex- 
tract {Extraction  Kramerice  Fluidum'),  dose,  twenty  drops. 

Quercus  alba,  U.S.,  and  Querous  tinctoria  are  the  inner  barks  of 
the  trees  whose  names  they  bear,— the  white  and  the  black  oak  respec- 
tively. The  latter  is  a rough,  yellowish-brown  bark,  which  is  used  in 
dyeing,  under  the  name  of  quercitron.  On  account  of  its  imparting 
readily  its  color,  it  is  rarely,  if  ever,  employed  in  medicine.  White-oak 
bark  also  stains,  but  not  nearly  so  deeply  as  does  black-oak  bark,  and, 
containing  largely  of  gallo-tannic  acid,  is  used  as  a means  of  making 
cheap  astringent  infusions  for  baths,  vaginal  washes,  etc.,  also  in  powder 
for  poultices. 


Bosa  Gallica,  U.S.,  is  the  dried  petals  of  the  half-opened  flowers 
of  the  hundred-leaved  rose.  They  are  of  a deep-red  color,  of  a pleasant 
scarcely  astringent  taste,  and  contain  a small  percentage  of  gallo-tannic 
acid,  red  coloring-matter,  and  a trace  of  volatile  oil.  Sulphuric  acid 
changes  their  infusions  or  tinctures  to  a bright-red  color.  They  are 
almost  destitute  of  therapeutic  virtues,  but  their  preparations,  except 
the  fluid  extract,  are  used  as  elegant  vehicles.  The  U.S.  Pharmacopoeia 
recognizes  a fluid  extract  ( Extractum  Rosce  Fluidum ),  a honey  {Mel  Rosce, 

1 to  12.5),  a confection  {Confectio  Rosce),  and  a syrup  {Syrupus  Rosce, 
fluid  extract,  1 to  10).  v ’ 


Bosa  Centifolia,  U.S.,  or  Pale  Rose,  contains  no  tannic  acid,  but  a 
volatile  oil,  and  is  used  simply  on  account  of  its  pleasant  odor:  out  of 
B are  prepared  raSe  water  {Aqua  Rosce,  U.S.)  and  the  very  elegant,  bland 
emollient  ointment,  cold  cream  { Unguentum  Aquce  Rosce,  U.S.). 

The  rhizome  of  Geranium  maculatum  Linn,  an  herbal  plant,  which 

beZVn  m 7* 7 rT  W°°dS  “ the  middle  United  States,  and  may 
five  ™ ?TT  7 ^t-purplish  petals,  slender  pointed  sepals,  and 
five-parted  leaves,  is  officinal  under  the  name  of  Geranium  It  occurs 

thicknel  ^ n6  ,t0  thl’ee  inCheS  l0Ug’  on^uart«  t0  one-half  inch  in 
i ;r  e^Ttotd’  tuberculated,  often  fibrillated,  brownish 

“ay^d  in  miik  for  * 


a ve™  tone  n!T  U'S.— The  or  berries  of  the  sumach  contain 

internally  but <“*••  They  are  not  used 
U.S)  affords  a verv  * cx  lac  {Extractum  Rhois  Glabrae  Fluidum, 

diluted ^wTth  fromToTr  «***»-■  » -y  be 

added  to  saturation.  ^ ^ * °f  Wat6r’  and  chlorate  of  potassium 
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ALUMEN-ALUM.  U.S. 

Formerly  the  double  salt  of  alumina  and  potash  constituted  the 
ordinary  alum  as  well  as  the  officinal  drug.  Ammonia  as  a secondary 
product  in  the  manufacture  of  coal-gas  has  become  so  cheap,  however, 
that  it  is  now  used  very  largely  instead  of  potash,  although  the  potash 
alum  is  alone  recognized  in  our  officinal  standard.  The  two  salts  are 
identical  in  physical  and  medical  qualities,  but  when  the  ammonia  alum 
is  triturated  with  lime  the  odor  of  ammonia  is  at  once  evolved.  Alum 
occurs  in  octahedral  colorless  crystals,  which  are  often  aggregated  into 
large  masses.  Its  taste  is  astringent,  acidulous,  and  sweetish.  It  is 
soluble  in  about  fifteen  times  its  weight  of  cold  and  m about  three- 
fourths  its  weight  of  boiling  water.  It  is  slightly  efflorescent,  and 
when  heated  a little  beyond  112°  F.  parts  with  its  water  of  crystal- 
lization, and  is  converted  into  a white  powder,  which  is  officinal  as 
Alumen  Exsiccatum , or  Dried  Alum.  The  alkalies  and  their  carbonates 
lime,  magnesia  and  its  carbonate,  tartrate  of  potassium,  and  acetate  ot 
lead  are  incompatible  with  alum. 

Phtsiolooical  Action. — As  alum,  even  in  very  dilute  solutions  co- 
agulates albumen,  it  would  appear  as  though  it  could  not  be  absorbed 
Since,  however,  both  Drs.  Geo.  B.  Wood  and  A.  St.lle  assert,  on  what 
authority  I do  not  know,  that  alumina  can  be  detected  in  the  mine 
persons  taking  it,  it  or  its  derivatives  must  hud  a way  into  the  blood. 
What  changes  it  undergoes  in  the  alimentary  canal,  01  in  w 1- 

enters  the  blood,  is  not  known.  , . . 

Applied  to  a tissue,  it  acts  as  a very  powerful  astringent  and  irri- 
tant Orfila  found  that  in  dogs  one  or  two  ounces  of  it  simply  induce 

violent  vomiting  and  purging,  while  in  Mitscherhch’s  experiment  two 
drachms  of  it  produced  in  rabbits  fatal  gastritis,  evidently  on  account 

°f  tn  mln^arge  ctJeTinternally  produce  symptoms  of  violent  gastric 
irritZn  ’ One  ounce  and  five  drachms  of  the  burnt  alum  caused 
dPitb  in  a man  in  eight  hours  (i  Union  Medicale,  No.  64,  1S<3). 
detn— icsAlum  may  he  used  locally  to  serve  ah  the  purposes 
of  a very  active  astringent.  It  has  been  employed  ve^  f^enfly 
with  success  as  a styptic  to  arrest  hemorrhage;  and  apphed  by 
atomization  of  its  saturated  solution,  I have  found  it  of  signal  seme 
in  kammtvm  and  in  bronchorrhm.  It  also  frequently  enters  into 
composiGcm  of  garg,es  for  sore  throat:  hut  this  practice  - .to  be  re- 
bated, since  alum  acts  very  destructively  on  the  tee th  In  cMp*' 
sweats,  sponging  at  bedtime  with  alum-water  £ stdl  betU o 
of  an  alum-water  bath,  will  often  materially  aid  in  restoring  * 

tone  to  the  skin.  In  chronic  ulcers  with  ‘applied 

and  in  certain  conditions  of  conjunctivitis , alu 
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with  benefit.  When  it  is  desired  to  exert  an  astringent  action  upon 
the  internal  organs,  alum  is  not  nearly  so  useful  as  other  members  of 
the  class. 

Owing  to  its  irritant  properties,  alum  when  given  in  sufficient  amount 
acts  as  a mechanical  emetic,  and  may  be  used  as  an  adjuvant  to  the 
sulphate  of  zinc  or  of  copper  in  narcotic  poisoning.  Originally  intro- 
duced by  Dr.  C.  D.  Meigs,  it  is  believed  to  be  of  service  in  membranous 
croup  not  only  by  its  emetic  action,  but  also  by  modifying  the  mucous 
membranes  with  which  it  comes  in  contact  in  its  passage  down  and  up. 

So  long  ago  as  the  last  century,  Dr.  Grashius,  of  Holland,  com- 
mended alum  in  colica  pictonum,  and,  although  for  a long  time  its  value 
was  not  recognized,  abundant  confirmative  testimony  has  recently  been 
brought  forward.  Since  it  is  a soluble  sulphate,  it  is  of  course  a chem- 
ical antidote  to  any  lead  salt  which  may  be  in  the  alimentary  canal.  It 
is,  however,  of  service  when  there  is  no  lead  in  the  primse  vias,  and 
must  act  in  some  way  as  yet  unknown.  It  has,  indeed,  been  used  with 
asserted  success  in  other  neuroses  of  the  alimentary  canal, — in  gas- 
tralgia  and  in  intestinal  neuralgia.  Dr.  Aldredge  even  commends  it  in 
habitual  constipation.  Burnt  alum — z.e.,  alum  which  has  had  its  water 


of  crystallization  driven  off  by  heat — is  used  as  a very  mild  escharotic 
for  the  destruction  of  exuberant  granulations  in  ulcers. 

Administration.— As  an  astringent,  the  dose  of  alum  is  from  ten  to 
twenty  grains ; as  an  emetic,  a teaspoonful  of  the  powder  for  a child, 
a tablespoonful  for  an  adult,  in  syrup,  repeated  in  fifteen  minutes ; in 
colica  pictonum , twenty  to  forty  grains  every  three  or  four  hours, 
combined  with  morphine.  Alum  curd  may  be  made  by  dissolving  two 
drachms  in  a pint  of  milk,  and  straining,  or  by  rubbing  the  alum  with 
white  of  egg. 

Aluminii  Sulphas— Sulphate  of  Aluminium  (ALO  3SO  +18HO— 
3S04,Al2-(-18H0),  TJ.S. — This  salt,  which  occurs  as  a white  powder,  or 
m lamellated.  cakes,  or  in  a crystalline  cake,  is  used  externally  as  a 
powerful  astringent  and  antiseptic.  Its  solution  has  also  been  employed 
by  injection  for  the  preservation  of  cadavers. 


PLUMBUM— LEAD.  (Pb.)  U.S. 

^ When  a soluble  salt  of  lead  is  applied  to  a part  in  not  too  concen- 
la  ed  solution,  it  acts  as  an  astringent  and  sedative.  Owing  to  the 
contraction  of  the  vessels  which  is  induced,  the  tissue  becomes  blanched 
inflammatory  action  which  may  be  present  is  remarkably 
affected.  When  m concentrated  solution,  the  mildest  preparations  of 
d aie  capable  of  acting  as  irritants,  increasing  or  even  originating 
inflammatmu.  When  the  salts  of  lead  are  taken  internally  in  thera- 

diminutir%ntL  6d  •87mpt°mS  are  SeneralI7  induced,  except  a 
can T q • he  T'etl0n8’  e8PeciaIly  of  those  of  the  alimentary 

lowering  uf  thc^f ^ W ^ fuU  theraPeutlc  doses  are  exhibited,  a slight 
lowering  of  the  frequency  and  force  of  the  pulse  (see  Laidlaw’s  Obser- 
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vations,  quoted  by  Stille,  Therapeutics , second  edition,  vol.  i.  p.  177)  is 
said  to  result,  but  I have  never  witnessed  this.  The  insoluble  prepara- 
tions of  lead  act  similarly  to  but  less  decidedly  than  the  soluble  \ yet  it 
is  doubtful  whether  they  can  under  any  circumstances  become  irritant. 

Toxicology.— The  salt  of  lead  with  which  intentional  or  accidental 
acute  poisoning  is  most  frequently  induced  is  the  acetate*  The  first 
result  of  a toxic  dose  of  this  is  in  most  cases  a persistent  sweet,  some- 
what metallic  taste ; this  in  a few  minutes  is  followed  by  vomiting 
which  may  or  may  not  be  preceded  by  nausea.  The  matters  vomited 
are  often  milky-white,  from  the  presence  of  chloride  of  lead  A severe 
burning  persistent  pain  in  the  abdomen  now  comes  on,  and  is  accom- 
panied with  a craving  for  drink.  There  may  be  obstinate  constipation, 
or  diarrhoea  may  ensue:  in  either  case  the  stools  are  generally  black 
from  the  sulphuret  of  lead.  In  certain  cases  a state  of  collapse  is  de- 
veloped ; the  pulse  falls  to  forty  or  fifty  per  minute,  the  voice  is  lost, 
the  face  is  deadly  pale,  the  lips  are  livid,  and  syncope  seems  imminent. 
In  other  instances  the  nervous  symptoms  may  predominate  or  they 
may  accompany  those  of  disordered  circulation:  cramps  in  the  calves 
of  the  legs,  severe  neuralgic  pains  in  the  extremities  paralysis  and 
anaesthesia,  vertigo,  stupor,  may  any  or  all  of  them  be  present 
fatal  cases,  coma,  with  or  without  convulsions,  finally  develops.  A dis- 
tinctive mark  of  lead-poisoning,  which  sometimes  is  present  very  early 
is  the  blue  line  upon  the  gums.  After  death  inflammation  of  the  ali- 
mentary mucous  membrane  is  sometimes,  but  not  always,  found. 

The  fatal  dose  of  sugar  of  lead  is  between  one  and  two  ounces ; the 
subacetate  of  lead  is  even  more  poisonous  and  the  nitrate  acts  as  a m 
lent  irritant.  The  carbonate  appears  to  be  incapable  of  causing  acute 

P01  Th^treatment  of  acute  lead-poisoning  consists  in  the  evacuation  of 
the  stomach,  if  necessary,  the  exhibition  of  the  sulpha * '<* 
of  magnesium,  and  the  meeting  of  the  indications  as  they  arise  The 
Epsom  and  Glauber’s  salts  act  as  chemical  antidotes,  bJ  P^Plta 
the  insoluble  sulphate  of  lead,  and  also  if  in  excess  empty  he  bowel 
of  the  compound  formed.  To  allay  the  gastro-mtestmal  nutation, 
albuminous  drinks  should  be  given  and  opium  freely  «*“bitedL 
Of  all  forms  of  poisoning,  chronic  lead-poisoning 
common.  It  is  almost  always  accidental,  and  occurs  ^ost  frequency 
among  those  whose  occupation  exposes  them  to  daily cot 
some  compound  of  the  metal,  manufacturers  of  white  lead  pam^, 
glaziers,  and  similar  artisans  furnishing  the greater -number -of 
ft  iB  8een  however,  in  persons  of  all  conditions  of  life,  for  althougn 
neither  food  nor  drink  is  often  purposely  adulterated  wit  1 , ye  ^ 
frequently  introduced  into  the  system  accident  a y a ong 
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necessities.  Lead  pipes  are  habitually  used  for  the  conveyance  of 
water,  and  when  the  water  contains  salts  of  lime,  even  in  minute  pro- 
portion, no  evil  results,  because  through  the  decomposition  which 
ensues  insoluble  coatings  are  deposited  on  the  inside  of  the  pipes.* 
When  the  water  is  pure,  no  such  reactions  occurring,  the  lead  is  slowly 
dissolved  in  the  form  of  a carbonate,  and  poisoning  may  result.  Poi- 
soning has  also  frequently  resulted  from  the  use  of  cosmetics  and  hair- 
dyes,  from  cooking  bread  with  painted  wood  (Le  Progres  Med.,  1877 
349),  from  imperfectly-burnt  pottery  ( Schmidt’s  Jahrb.,  Bd.  cxliv.  p! 
279;  Phila.  Med.  Times,  vol.  iv.  pp.  241,  483),  from  habitually  biting 
silk  thread  which  rascally  manufacturers  often  load  with  lead  to  give 
weight  to  it,*f*  and  in  other  curious  ways. 

The  most  ordinary  form  of  chronic  lead-poisoning  is  that  in  which 
colic  is  the  first  decided  symptom.  After  some  days  of  malaise  and 
wretchedness,  or  sometimes  very  suddenly,  the  victim  is  taken  with 
abdominal  colicky  pains,  which  increase  in  intensity  until  they  become 
veij  seveie.  They  are  constant,  with  occasional  exacerbations,  are 
sometimes  dull,  sometimes  sharp,  are  generally  described  as  twisting 
and  seem  to  centre  around  the  umbilicus.  There  is  very  often  repeated 
retching  and  vomiting.  The  walls  of  the  abdomen  are  retracted,  rigid 
knotted;  the  bowels  are  obstinately  costive;  the  tongue  is  contracted 
and  whitish,  the  appetite  gone,  and  the  thirst  sometimes  excessive 
Neuralgic  pains  in  the  thorax  and  in  the  extremities  are  of  frequent 
occurrence.  In  some  cases  the  conjunctiva  is  distinctly  icterodc. 

hese  symptoms  usually  abate  after  a time,  but  are  very  apt  to  recur 
with  increasing  severity,  especially  among  those  who  are  habitually 
xposed  to  the  cause.  In  one  of  these  repeated  attacks  severe  cerebral 

of  ZlTTVrme  °n  8uddenl^in  80me  suct  eases  after  some  days 
of  headache;  delirium,  either  mild  or  maniacal,  or  stupor  appears  as 

the  chief  manifestation,  but  epileptiform  convulsions  are  more  common 
uZ^Telri Vs  CTh?i0n  T"  “ ™ *******  saturnina,  or  sat’- 
“ “ death  ZL vT  ' ^ ^ * 

chronic  6 m°St  8GVere  8ympt°mS  (case’  ^ritd-AnnaZ^Z.  159)  ° The 

I6ad-P0i90^  be  ^eloped  aft  * 
disturbance  The  °r  ^ may  °CCUr  marked  abdominal 

as  “drop  wrist  ” TV  C°mm°n  of  them  is  the  local  paralysis  known 

~£s?~!z:zes  ntssnss; 

hoi. tel  .ilh  oomplel.  or  p.rM.[  M^tbop.  of  p.,t  * 


K'PZZTr'"  "“d°  ,h*  ■<•  '..1,  ...  «***•. 

compounds  of  lend,  and  proZblHh  T"''  “T  freqllentlr  b>'  insoluble  thnn  by  soluble 
ohromate  of  lead  has  killed  number,  f * SatUrmne  Proparation  may  cause  it.  Thus, 
<?«*,  iv.  DUmberS  °f  Pe°P'e-  See  Medical  Nerce,  ii.  1887,  also  Thera p. 
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in  some  cases,  of  the  still  unparalyzed  shoulders.  Strabismus  is  some- 
times present  in  lead-palsy,  due  to  the  paralysis  of  the  external  recti. 

Among  the  rarer  forms  of  nervous  disturbance  induced  by  lead  may 
be  mentioned-amaurosis  from  atrophy  of  the  optic  nerve,  the  atrophy 
beino-  probably  the  result  of  an  optic  neuritis  (see  Phila.  Med.  Times 
iv  241P;  also  Berliner  Klin.  Wochenschr.,  1884,  370),  hemiplegia  and 
hemianesthesia,  and  violent  and  intractable  chorea.  1 ^ve  seen 
several  cases  in  which  the  symptoms  resembled  those  of  an  acute 
poliomyelitis,  with  rapid  wasting  of  all  the  muscles  of  the  a 
shoulders  the  legs  also  being  affected.  In  one  instance  the  bladder 
and  rectum  were  paralyzed,  but  the  patient  long  at  the  point  0 ^ death, 
finaHv  recovered.  In  some  victims  violent  neuralgic  pains  are  the 
chief  outcome  of  lead-poisoning.  In  a case  in  which  my  diagnosis  was 
confirmed  by  finding  lead  in  the  water  habitually  drunk  and  m t 
urine  of  the  patient,  the  symptoms  were  intense  general  pruritus,  with 
violent  neuralgic  pains  shooting  through  the  rectum  and  the  urethra 
comino-  on  at  night  and  producing  an  insomnia  which  appealed  to 
unconquerable.  In  a remarkable  paper,  Dr.  J.  J.  Putnam,  of  Boston 
( Trans.  Assoc.  American  Physicians,  ii.)  details  a large 
in  which  the  symptoms  did  not  conform  with  any  of  the  oidina  y 
recognized  typJs  of  lead-poisoning,  although  the  metal  was  found  in 
the  frine  These  cases  were  characterized  by  such  symptoms  as  the 
f«:  I-  Trembling  of  hands;  sense  of  coldness  and  numbness 

io  toes;  lancinating  pains  in  iegs  fatigue  - "y  leadens; 

progressive  spast.c  paraplegia  J th  myoma  1 P ? sUff. 

r:r- 

tremor  of  hands  and  tongue  . some  wasting 

of  r"r , 

there  is  no  albumen  in  the  ur  ifie  o-ravity  of  the 

Med.  Congress,  1881  ii  19U  A P“™  “ °Geppert  (Zeit. 

” “ ' “ mTmA  v 161)  confirms  the  observation,  previously  made 
scliTift  f,  • ) niVnimmuria  many  isolated  kid- 

by  Olivier,  that  in  temporary  plumbi  a and 

ney  epithelial  cells  may  often . t > oun  must  end  in  chronic 

it  is  evident  that  a persisten  , induced  by  uraemia,  the 

renal  disease.  After  death,  whichjnay  be  induced^ _____ 

*Por  discussion  of  details  of  these  ^ 

Manouvricz,  Arch,  de  Physiol  Norm  el  Pa tho  g,  m9>  vii.  546;  Debore, 

Dc  l ’ Ilemianmsthesia  saturnine,  Pans,  18/5,  » 

Ibid.,  99,  117. 
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kidneys  are  found  contracted,  granular,  with  excessive  development  of 
the  fibrous  tissue  (followed  by  contraction)  and  great  thickening  of  the 
walls  of  the  blood-vessels : these  changes  are  identical  with  those  of 
contracted  kidney  produced  by  gouty  and  other  irritant  poisons.  As 
Ellenberger  and  Hofmeister  have  shown  that  the  lead  is  chiefly  elimi- 
nated by  the  kidneys,  the  frequency  of  plumbic  nephritis  is  easily 
explained  ; but  it  is  not  readily  perceived  why  it  is  so  frequently  asso- 
ciated with  an  arthralgia  whose  course  and  lesions  closely  simulate 
those  of  chronic  gout.  Garx-od  (1859),  Dickinson,  Lancereaux,  Rosen- 
stein,  Leyden  (Zeitschrift  f.  Klin.  Med.,  1884,  p.  881),  and  other  authors 
have  reported  so  many  cases  of  this  association  of  renal  and  gouty 
manifestations  that  it  can  scarcely  be  doubted  that  the  plumbism  is 

the  cause  of  the  gouty  symptoms,  and  not  simply  a complication  of 
gout.* 

According  to  Dr.  E.  Levy  (Schmidt's  Jahrb.,  Bd.  clii.  p.  250),  acute 
asthma  is  rarely  produced  by  the  inhalation  of  the  dust  of  white  lead, 
and  chronic  saturnine  asthma  is  sometimes  seen  in  feeble,  narrow- 
chested  people.  The  epileptiform  convulsions  produced  by  lead  are  in 
some  cases  secondary  to  chronic  nephritis,  but  in  other  instances  are 
due  directly  to  the  action  of  the  lead  (see  paper  of  Dr.  Rosenstein, 
Archiv > /.  Path.  Anat.,  1867,  Bd.  xxxix.  p.  4).  Upon  pregnant  women 
the  influence  of  the  poison  is  very  deleterious,  and  Dr.  Constantine 
Paul  (Archives  Gen.,  1860,  vol.  xv.  p.  513)  has  shown  that  it  very 
commonly  produces  the  early  death  of  the  foetus. 

As  any  of  these  obscure  manifestations  of  lead-poisoning  may 
exist,  and  even  prove  fatal,  without  a distinct  history  of  other  more 
characteristic  phenomena,  great  care  is  sometimes  necessary  to  avoid 
eing  misled,  and  not  rarely  the  true  nature  of  saturnine  epilepsy 
oi  of  saturnine  albuminuria  is  overlooked.  Hence  the  importance  of 
the  blue  line  upon  the  gums  where  they  join  the  teeth,  which  is  very 

result  Tf1  a ^ lead-Poisoning-  It  is  said  to  be  the 

of  lead  1/“  111  7allS  °f  the  caPillari<*  of  the  sulphide 

Neural  A^oc  188  V oh™ • , T ^ Putnam  W™-  W 
Hue  unon  thS  tt°T  lead-P0,80ninS  raa7  exist  without  this  blue 

obscJe  the  difUmS-  dr  8UCH  circumsIances>  if  the  symptoms  be 
obscure  the  diagnosis  can  be  established  only  through  a chemical  ex 

t“to TLTri  t,,m  ^ 

r t to  the  chemist  for  examination  be  slightly  acidi 
° ’ dlrectly  after  passi“S  it  be  put  in  flint  glass  bottlfs,  and  that 


Dr-  pr">  ,o  ~ *.» 

in  Therap.  Oa*.,  Dee.  1887.  P F°r  °1ab°rato  disoussio"  , soo  Leading  Artiolo 

iii.  813,  also  iv.  92.^°  dlSCUSS10n  of  tho  mothods  of  detecting  load  in  urine,  soo  Therap.  Qaz .. 
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+1  |i,e  result  of  a local  action  of  the  poison,  and  Dr. 

£=p*t 

188In  thoM  cases  of  lead-poisoning  which  pursue  a slow  course  to  death 

from  muscle  to  muscle,  locomotion  becomes^  p^  ^ iMt  takes 

r-r^4  “ - 

- c*~  - 

^ller  dltllead  h^heen  IleulIIIn^ilthe 

"sysl‘(~  Id  " " 

Professor  Chatm  C00*^^!  th i-ee  in  one  hundred  and  fifty  parts, 
the  flesh.  ,.-..,  • „fppr.fed  yerv  early  in  lead- 

The  electro-muscular  JvemJt,  It  is 

poisoning,  and  may  be  °8t  ® °£ort  extensor  of  the  thumb  preserves 

stated  by  M.  Baymon  at  exteusor  muscles  are  paralyzed.  The 
its  function  when  all  the  ot  wasted,  and  their  structure 

paralyzed  muscles  are  finally e ' ^ '*  ft  single  8triated  fibre  can  be 

may  be  so  totally  destroyed  tha  *■  y _ y 0f  their  tubules 

found.  The  nerve-trunks  are  lessened  m in  some  cases 

the  medulla  has  been  replaced  } * nL?and  the  nerve  been  reduced 

every  trace  of  the  tubules  has^is^  of  M.  Degerino  ( Comptes - 

to  a fibrous  cord.  Accoidi  g ■ nce  of  change  in  a nerve- 

Rendus  Soc.  de  Biol. , 1880),  the  PP ^ ken  up  into  blocks,  and  the 

trunk  consists  in  the  myelino  becom  ® , parenchymatous  and  an 

nature  of  the  change  is  a oomm.ng  mg  of  ^ have  ed 
interstitial  neuritis,  which  both  D Lancereaux  (Gaz.  Med. 

upwards  as  far  as  the  anterior  si  Friedlander 

de  Paris , 1862,  1871),  Westphal  (Arch.  f.  Psych., 


ASTRINGENTS.  451 

( Virchow's  Arch.,  Ixxv.  24),  and  others,  may  be  cited  as  having  found 
very  distinct  peripheral  lesions  in  lead-poisoning.  Whether  these 
lesions  begin  in  the  nerve  or  in  the  muscles  cannot  be  considered 
as  determined.  Birdsall  (N.  Y.  Med.  Record,  March,  1882)  reported  a 
case  of  what  he  believed  to  be  a plumbic  myositis,  and  Gourbault  ( Le 
Progres  Med.,  1880)  describes  primary  alteration  in  the  nerves,  similar 
to  those  seen  after  section,  as  occurring  in  poisoned  guinea-pigs,  while 
MM.  Debove  and  Beaut  (. Le  Progres  Med.,  1876,  151)  describe  the  first 
changes  as  resembling  those  of  subacute  myositis,  and  Friedlander  em- 
phatically asserts  that  lessening  in  the  size  of  the  muscular  fibres  and 
multiplication  of  the  muscular  nuclei  precede  the  nerve-degeneration. 
On  the  other  hand,  Yulpian  (. Maladies  du  Systeme  Nerveux,  1879) 
Monakow  (Arch.  f.  Psycliiat.  und  Nervenkr.,  x.  495),  Oeller  (Festschrift 
dem  Aerztl.  Verein  d.  Munchen,  1883),  and  a number  of  other  observers 
(tor  references,  see  Arch.  f.  Psycliiat.  und  Nervenkr.,  xvi.  477)  have 
noticed  structural  changes  (poliomyelitis,  capillary  hemorrhages,  etc) 

BP'T  GOrd  0f  meu  dead  of  P^bism;  while Popow  (Virchow’s 
Archiv,  Bd.  xcm.  p.  351)  found  that  when  guinea-pigs  were  rapidly 
poisoned  (six  to  eight  days)  with  lead  there  was  produced  a central 
myelitis,  which  first  affected  the  large  cells  of  the  gray  matter  and 
afterwards  involved  the  white  matter,  the  peripheral  nLe  filaments 
remaining  normal.  There  is,  however,  no  real  contradiction  as  Pmmw 
believes,  between  his  observations  and  those  of  Gourbault  for  thP  l If 
(Arch,  de  Physiol  Norm  et  Path  1 «7^  , , bault>  for  the  latter 

(six  months),  and  i,  is  not 
shonid  have  inHuence  upon  tl  seat 

PeriPherar“  uniirrd  ;f,r duoins  a 

k 3- 

“ b±^:  “.Tori 

sometimes  occur  (Le  Proves  xii.  827V  nerTe-eentre9 

. Bucl°lf  Maier  ( Virchow’s  Archiv,  Bd  xc  n 4sm  u e a , 
intestinal  mucous  membranes  and  wails  suffet  h,  ? ‘hot  tbe 
with  lead,  changes  similar  in  natn™  + +,  , ’ ammals  poisoned 

ring  in  the  kidney,  and  has  atoThowfZtl^6^  " °“U1" 
generation  of  the  arterioles  T + 1 , 0 18  Wlde-spread  de- 

universal  poison  to  the  hio-her  r U app0ar  tliat  lead  is  an  almost 
unable  to  say  why  in any Si  T™’  **  * we  are 

is  attacked.  7 7 mdmdual  part  rather  than  another 

t Jit6  " VT7  b“‘  “ * 

- - ^ ea^^a^e^l 
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(Melsens,  Ann.  Phys.  et  Chim.,  xxvi.;  Pouchet,  Arch,  de  Physiol,  xn. 

74)  and  by  other  influences  * 

The  treatment  of  chronic  lead-poisoning  evidently  arranges  itself 
under  three  indications:  1st,  to  prevent  the  ingestion  of  more  of  the 
poison;  2d,  to  aid  in  the  elimination  of  that  in  the  system ; 3d, to  re- 
lieve  symptoms  and  restore  lost  functions.  In  lead-colic  both .of' the 
last  two  indications  are  met  by  purgatives,  to  which  opium  should  be 
added  to  relieve  pain.  It  is  often  necessary  to  use  he  mos  powerful 
drastics,  such  as  croton  oil;  but  senna,  salts,  and  other  of  the  milder 
cathartics  should  always  be  tried  first.  Atom  it  is  ^ 

some  unknown  way  as  a specific  in  lead-col, c,  and  from  twenty  to  sixty 
..-rains  of  it  may  be  given  four  or  five  times  a day;  but  m>  own  esP 
rience  is  not  favorabfe  to  its  use.  In  the  more  chronic  forms  of  lead- 
noisoninv  to  fulfil  the  second  indication  baths  of  sulphuret  of  potassium 
should  be  employed,  and  iodide  of  potassium  be  hdtamisteied  mter  na  y. 
The  bath  should  be  given  (Dr.  A.  Eulenburg,  Deutsch.  Arch.  f.  KUn. 
Med  Bd  iii.  p.  506)  in  a wooden  tub,  two  or  three  times  a wee  , an 
fhouid  contain  six  or  seven  ounces  of  the  salt.  The  patient  during  the 
half  hour  of  his  continuance  in  it,  should  be  from  time  to  time  weU 
rubbed  with  a coarse  towel.  On  coming  out  he  s to  be  thoroughly 
washed  with  warm  soap-suds.  The  dose  of  the  iodide  should  be  from 
fifteen  to  twenty  grains,  administered  after 

A msp  is  renorted  in  tbe  London  Lancet , I816,  1 . , & , 

the  point  of  systemic  intolerance.  lt  ie  e at  least  twice  a 

mouth,  or  if  used  hypodermically  it  should  be  g iead-palsy. 

day.  It  may  possibly  prove  of  value  m other  acute  foxms  ot  ieaoiw 

* Load  has  been  found  in  the  Urin°  0g  'na  “(  XlhoTs^chZ  Bd.  xxi.),  An- 

( Ausscheidung  der  Arzncimxttel,  Breslau,  ),  G Oettinger  ( Teener  Med.  Wochen- 

nuschat  (Arc/,  /.  Exper.  Patk.  und  ^veX  Hospital. 

Hchrift,  1858);  also  in  my  climoal  ser.ioe  at  th^U  7^  but  l have  certainly 

t It  seems  doubtful  whether  the  su  j ; ude  ttot;S . but  cases  are  reported  m 

follow  .hob  It  b»  b*. ' :,0;;ddl  .d“  *«!..  of  a.  eru*  <«• 

which  lead  was  not  in  the  urine  bof  , Marshall  ( Thcrap.  Gaz.,  iv.  97)  has 

Brit.  Med.  Joum.,  1880,  ii.  1034).  Moreover  "0,ution  has  an  action  on  the  insoluble 

shown  by  actual  experiment  that  podium  ^ of  ft  solublo  lead  compound, -double 

carbonate  and  phosphate  of  load,  with  t .ho  1 t tho  gystem  be  deposited  in 

iodide  of  lead  and  potassium;  and  therefore,  f ^ oompound8(  0n  tho  admimstra- 
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The  local  use  of  electricity  is  exceedingly  important  to  restore  the 
lost  function  of  nerve  and  muscle.  When  the  faradic  current  elicits 
a response,  it  should  always  be  employed ; but  in  some  cases  (Meyer’s 
Electricity , New  York,  1869,  p.  284)  the  continued  current  retains  its 
power  after  the  induced  has  lost  all  its  influence.  The  rule  is  always 
to  apply  that  current  which  causes  contraction ; if  both  fail,  the  con- 
tinued current  should  be  used,  the  poles  being  reversed  at  intervals 
of  four  or  five  seconds.  The  electrical  seances  should  be  tri-weekly, 
each  lasting  about  fifteen  minutes,  and  they  should  be  persevered  in  for 
months.  I have  seen  great  improvement  in  a case  which  for  the  first 
four  months  yielded  no  results ; indeed,  long  after  voluntary  movement 
had  in  great  measure  returned,  no  form  of  electricity  would  cause  con- 
traction of  the  affected  muscles. 

Physiological  Action. — The  symptoms  of  acute  lead-poisoning  are 
chiefly  due  to  its  local  irritant  action,  but  those  of  chronic  poisoning 
are  of  wider  significance.  How  the  lead  is  absorbed  to  produce  them 
is  uncertain, — probably  as  an  albuminate.  All  the  compounds  of  lead 
and  albumen  as  yet  discovered  by  the  chemist  are,  however,  precipi- 
tated by  alkaline  carbonates,  and  cannot  therefore  exist  in  the  blood. 

The  symptoms  of  chronic  lead-intoxication  to  be  accounted  fcfr  are 
the  colic,  the  anaemia  and  wasting,  the  palsies,  and  the  rare  cases  of  cere- 
bral symptoms  or  of  kidney-degeneration.  In  explaining  them  we  are 
chiefly  indebted  to  the  researches  of  Dr.  Ernest  Harnack  ( Archiv  f. 
Experim.  Path.  u.  Pharm.,  1878),  who  employed  the  compound  of  lead 
and  ethyl,  first  discovered  by  Loewig.  When  this  is  injected  into 
animals  in  large  quantities  it  causes  a rapidly  fatal  train  of  symptoms 
evidently  due  to  the  action  of  the  compound  itself.  When,  however, 
the  introduction  into  the  system  has  been  slow,  a chronic  poisonino-  is 
produced  by  the  lead  set  free  in  the  blood  and  tissues. 

Under  these  circumstances  a constant  symptom,  in  both  doo-s  and 
rabbits,  is  diarrhoea,  due  to  a violently  increased  peristalsis,  with,  in  the 
dog,  occasional  attacks  of  colic.  As  both  the  diarrhoea  and  the  exces- 
sive peristalsis  are  arrested  by  atropia,  they  are  probably  the  result  of 
an  action  upon  the  intestinal  ganglia.  The  colic  in  man  is  probably 
due  to  the  excitement  becoming  so  intense  as  to  cause  spasmodic  con- 
traction of  the  muscular  coat  of  the  intestine  and  consequent  arrest  of 
peristalsis  obliteration  of  the  intestinal  lumen,  and  constipation.  If 
such  be  the  case,  large  doses  of  belladonna  should  at  once  give  relief 
Di.  Harnack  found  that  in  dogs  the  lead  ethyl  produces  violent  ex- 
citement,  with  chorea  convulsions,  etc,  evidently  due  to  an  exciting  or 
irritant  action  upon  the  cerebrum,  and  believes  that  this  explains  the 
saturnine  cerebral  cases  sometimes  seen  in  man 

nairoVhlef  TPt°m  °f  the  P°i80ninS  in  frogs  was  a progressive 
pa  sy  of  muscular  origin.  The  muscle  became  exhausted  on  repeated 

CZToZT  m°re  rapidlythan  * -rma,,  and  after  death  was 
incapable  of  undergoing  complete  post-mortem  rigidity.  The  peripheral 
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nerves  appeared  to  have  escaped  entirely.  The  heart-muscle  shared 
the  fate  of  the  voluntary  muscles.  The  muscular  action  of  the  poison 
was  excessively  pronounced  in  rabbits,  but  was  feeble  in  dogs  and  cats. 
Different  results  have,  however,  been  arrived  at  by  Dr.  H.  von  Wyes 
(Virchow's  Arch.,  Bd.  xcii.),  who  found  that  the  loss  of  reflex  activity 
etc.,  in  the  frog  was  not  prevented  by  tying  an  artery  so  as  to  protect 
the  leg  from  the  poison,  and  that  the  protected  muscle  lost  its  power 
of  responding  to  electrical  stimulation  just  as  fast  as  did  the  one  reache< 
by  the  lead.  He  concludes,  therefore,  that  the  paralysis  is  of  centric 
orio-in  Curci  is  stated  to  have  proved  that  lead  exerts  an  irritant 
influence  upon  the  peripheral  branches  and  ganglionic  centres  of  the 
pneumogastric  {Gaz.  Kebdom.,  1883,  552;  from  Gazzetta  degli  Ospitali, 

The  pulse  in  lead-colic  is  usually  very  hard  and  tense.  Sphygmo- 
graphie  studies  made  of  it  by  August  Prank  (JeutscA.  Arch. 
xvi  422)  and  Ernest  Bardenhewer  ( Berlin . Klin.  Wochenschr.,  1877,  - ) 
have  been  thought  to  indicate  a condition  of  general  arterial  spasm, 
and  have  given  rise  to  the  very  improbable  theory  that  the  colic  is 
caused  by  intestinal  amemia  from  vaso-motor  contraction  Barden- 
hewer found  that  hypodermic  injections  of  pilocarpine -relieve  simul- 
taneously the  pulse  and  the  colic,  precisely  as  Harnack  discovered  t 
atropine  does.  Harnack,  however,  found  that  m rabbits  and  dogs 
lead  ethyl  has  no  action  upon  the  circulation  except  by  direct  1 uence 
“cardiac  muscle,  and  that  it  does  not  produce  vaso-motor  spasmu 
He  is  probably  correct  in  believing  that  the  pulse  of  lead-colic  is  due  to 
an  overfulness  of  the  blood-vessels  produced  by  an  exptds.on o 
blood  from  the  intestines  by  the  severe  spasm  of  their  coats.  Aeco 
ing  to  the  researches  of  Ellenberger  and  Hofmeister,  in  the  sheep  tov 
doses  of  lead  greatly  depress  the  elimination  of  urea 

The  following  preparations  of  lead  are  officinal  me 
Pharmacopoeia : 

plumbi  oxidum-oxide  oe  lead.  u.s. 

Litharge,  which  is  prepared  by  blowing  air  through  mdtrf  lead 
occurs  in  small  yellowish  or  orange-colored  scales,  which  are  insoluble 
in  all  ordinary  menstrua.  It  is  rarely  used  as  a ^siccant  astring 
powder  for  ulcers,  but  its  chief  employment  in  medicine  is  as 

of  the  following  preparations : , nthartre 

Mmplastrum  Plumbi.  or  Lead  Plaster  is  made  ^ ^hnS  ht 
olive  oil,  and  water  together.  Glycerin  is  set  free,  uni  the ^olecem^ 

3KSTU  y for 
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mechanical  purposes.  Emplastrum  Saponis,  or  Soap  Plaster , is  made  by 
the  addition  of  soap  to  lead  plaster.  It  is  employed  chiefly  as  a pro- 
tective. 

PLUMBI  ACETAS— ACETATE  OP  LEAD.  U.S. 

Sugar  of  lead  is  made  by  the  action  of  acetic  acid  upon  litharge,  or 
upon  sheets  of  lead  exposed  to  the  air.  It  occurs  in  transparent,  acicu- 
lar,  often  aggregated  crystals,  of  a sweet,  styptic  taste.  It  is  soluble 
in  water,  to  which  it  usually  imparts  a slight  milkiness.  From  its  solu- 
tion it  is  precipitated  black  by  sulphuretted  hydrogen,  white  by  soluble 
carbonates,  chlorides,  and  sulphates,  and  bright  yellow  by  iodide  of 
potassium.  It  is  also  incompatible  with  the  mucilage  of  slippery  elm, 
but  scarcely  so  with  that  of  flaxseed  or  of  pith  of  sassafras. 

Therapeutics. — A solution  of  acetate  of  lead  is  used  veiy  largely 
in  acute  external  inflammations  as  a sedative  and  astringent  lotion. 
Although  chemically  incompatible,  it  is  frequently  combined  very  ad- 
vantageously in  these  cases  with  opium.  As  a too  concentrated  solution 
acts  as  an  irritant,  the  strength  for  use  on  the  skin  should  not  exceed 
ten  grains  to  the  ounce.  In  diseases  of  the  eye  it  is  condemned  by 
oculists,  because  when  there  is  any  abrasion  of  the  cornea  it  is  very 
prone  to  deposit  an  opaque  film 

Internally,  acetate  of  lead  has  been  employed  very  largely  in  hemor- 
rhage : indeed,  Professor  George  B.  Wood  commends  it  as  the  most 
valuable  of  all  astringents  in  haemoptysis  ( Therapeutics , vol.  i.  p.  158). 
I think  it  is  now,  however,  rarely  given  for  this  purpose.  Its  chief  use 
at  present  is  in  diarrhoea.  On  account  of  its  sedative  properties,  when 
the  purging  is  attended  with  inflammation  it  is  the  most  serviceable 
of  all  the  astringents ; and,  owing  to  the  promptness  of  its  action,  it  is 
also  very  valuable  in  cases  with  profuse  serous  discharges.  In  dysentery 
it  is  very  useful  whenever  the  discharges  have  become  copious.  The 
dose  is  from  two  to  five  grains,  always  in  pill,  repeated  pro  re  nata. 


Liquor  Plumbi  Subacetatis— The  Solution  of  Subacetate  of  Lead 
or  Goulard's  Extract , as  it  is  sometimes  called,  is  a colorless,  limpid 
liquid,  of  a sweetish,  astringent  taste.  It  is  made  by  boiling  litharo-e 
m a solution  of  acetate  of  lead,  and  has  an  alkaline  reaction.  When 
exposed  to  the  air  it  rapidly  absorbs  carbonic  acid  and  deposits 
eaibonate  of  lead,  the  neutral  acetate  being  left  in  solution  In  its 
act, on  upon  the  human  organism,  Goulard's  extract  resembles  very 
closely  he  simple  acetate  of  lead;  but  it  is  never  used  internally 
xteinally  tt  is  a favorite  application  in  cases  of  sprains  or  bruises  as 
we, I as  in  superficial  inflammation.  For  this  purpl  it  requZ d’ilu! 

Pint  " wlTer  ' W1  0UUCe,t0  °f  * ^ Padded  to  a 

not  be  so'  h\n  T Up0n  a raw  8ul’fllce>  the  strength  should 

not  be  so  great.  A sedative  poultice,  which  is  very  highly  recom- 

rmade  bVsT  ^ et^8tages  of  inflammation,  may 

be  made  by  saturating  crumbs  of  stale  bread  with  Goulard's  extract 
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diluted  with  four  to  six  times  its  bulk  of  water.  This  poultice  must 
he  applied  cold.  The  officinal  Liquor  Plumbi  Subacetatis  Dilutus,  or 
Diluted  Solution  of  Subacetate  of  Lead,  is  of  the  strength  of  three 
parts  in  a hundred.  It  is  too  weak  to  be  of  much  value. 


Plumbi  Carbonas,  U.S.,  or  Carbonate  of  Lead , is  a heavy,  white, 
tasteless  powder,  insoluble  in  distilled  water,  but  slightly  soluble  in  water 
containing  carbonic  acid.  It  is  used  solely  as  an  external  sedative  ap- 
plication. Eubbed  up  with  linseed  oil,  it  constitutes  white-lead  paint, 
and  in  this  form,  or  in  that  of  the  ointment  ( Unguentum  Plumbi  Carbo- 
natis  U.S.),  it  is  a most  efficient  dressing  for  fresh  burns.  Care  must  be 
taken  in  its  use,  however,  when  a large  surface  is  involved,  as  lead-colic 
has  been  caused  by  its  absorption. 


Plumbi  Nitras,  U.S.,  or  Nitrate  of  Lead , occurs  in  white,  nearly 
opaque,  octahedral,  very  heavy  crystals,  soluble  in  alcohol  and  in  seven 
and  a half  parts  of  cold  water.  It  is  used  chiefly  as  a dismfectan  . 
Dissolved  in  water,  it  forms  Ledoyen’s  Disinfectant  Solution.  It  acts  by 
decomposing  the  sulphuretted  hydrogen,  itself  being  converted  into  a 
sulphuret  of  lead.  It  is  said  to  attack  actively  the  soldering  of  pipes 
(Report  on  Hygiene , U.  S.  Navy , 1879).  Its  chemical  reactions  are 
similar  to  those  of  the  acetate,  from  which  it  may  be  distinguished  by 
a mixture  of  it  and  sulphuric  acid  striking  a red  color  with  morphine 
Nitrate  of  lead  is  frequently  used  in  onychia  maligna.  The  dead  pai 
of  the  nail  should  be  cut  away,  and  the  powdered  nitrate  thic  v y 
sprinkled  over  the  surface;  after  a few  days  the  slough  separates, 
leaving  a clean  surface,  upon  which  the  new  nail  usually  soon  forms. 
Sometimes  more  than  one  application  of  the  remedy  is  required. 


BISMUTHUM-BISMUTH. 

The  metal  bismuth  is  never  used  in  medicine  in  its  simple  or  metallic 
form. 

BISMUTHI  SUBCARBON  AS-SUBCARBON  ATE  OF  BISMUTH.  U.S. 

(Bi03C02,H0 — 2Bis03G03,H20.) 

A white  or  yellowish-white  powder,  tasteless  and  odorless,  totaUy 
insoluble  in  water,  soluble  with  effervescence  in  dilute  nitric  acid 
Bismuthi  Subnitras,  or  Subnitrate  of  Bismuth,  TJ.S.,  is  a mavv  w 
powder,  odorless,  with  a faint  acid  taste,  and  a decidedly  acid  reaction 
when  applied  to  moistened  litmus-paper,  insolub  e in  wa  u,  so 
without  effervescence  in  nitric  acid.  The  officinal  processes  for  the 
preparation  of  these  salts  are  too  complicated  for  discussion  in 
ST The  present,  the  object  of  the  various  stages  being  to > get  rid  of 
arsenic  which  contaminates  all  the  bismuth  ores  of  Europe.  Ot  late 
years  the  South  American  bismuth  has  been  introduced  into  commc  . 
and,  as  it  contains  no  arsenic,  commercial  bismuth  preparation 
no  longer  contaminated. 
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Physiological  Action. — The  actions  of  the  subnitrate  and  of  the 
subcarbonate  of  bismuth  are  so  exactly  similar  that  they  can  practically 
bo  considered  as  one  thing.  Orfila  and  other  of  the  older  observers 
attributed  to  bismuth  violent  irritant  properties,  stating  that  severe 
symptoms  and  oven  death  sometimes  followed  its  ingestion.  In  a large 
proportion,  if  not  all,  of  these  cases  the  results  were  due  not  to  the 
bismuth,  but  to  the  arsenic  with  which  it  was  contaminated,  never- 
theless, the  soluble  preparations  of  bismuth  are  actively  toxic  agents  (see 
Bisjiuthi  Citras),  and  the  fact  that  the  subcarbonate  and  subnitrate 
of  bismuth  when  pure  have  practically  no  irritant  power,  but  are  feebly 
astringent  sedatives,  is  due  to  the  difficulty  of  their  absorption.  Taken 
into  the  alimentary  canal  they  act  simply  as  local  agents,  and  can  be 
administered  without  injury  in  very  large  quantities.  It  has  been 
shown  by  the  experiments  of  Theodore  Kocher  ( Volkmann's  Klinischer 


vortrage , No.  224)  that  even  the  insoluble  bismuth  preparations  have 
active  antiseptic  properties  and  are  serviceable  in  the  treatment  of 
wounds.  This  use  of  them  has  led  to  the  discovery  that,  when  ap- 
plied in  very  large  quantities  to  extensive  wounded  surfaces,  they  are 
capable  of  yielding  so  much  bismuth  to  absorption  as  to  produce  a 
poisoning,  which  is  characterized  by  acute  stomatitis  with  a peculiar 
black  discoloration  of  the  mucous  membrane,  usually  beginning  upon 
the  borders  of  the  teeth,  but  spreading  over  the  whole  mouth,  followed 
by  an  intestinal  catarrh  with  pain  and  diarrhoea,  and  in  severe  cases  with 
desquamative  nephritis,  as  shown  by  albuminous  urine  and  epithelial 
tube-casts.  (For  cases,  see  Kocher,  loc.  cit,  also  Professor  Petersen, 
Deutsches  Med.  Wochenschr.,  June  20,  1883.) 

It  has  been  denied  that  the  subcarbonate  and  subnitrate  of  bismuth 
are  dissolved  in  the  alimentary  canal ; but  we  now  know  that  they  are 
veiy  slowly  absorbed  and  eliminated.  Harnack  affirms  (Arzneimittel- 
lehi-e,  1883,  p.  383)  that  the  metal  has  been  found  by  Orfila  in  the  liver 
spleen,  and  urine,  and  by  Lewald  in  the  milk.  MM.  Bergeret  and 
Mayengon  (Journal  de  VAnatomie , 1873,  p.  242)  state  that  when  the 
subnitrate  of  bismuth  is  administered  the  metal  can  always  be  de- 
tected, after  a few  hours,  in  the  urine.  They  have  also  discovered  it 
m the  serous  exudation  of  dropsy,  and  have  proved  that  when  a few 
grains  of  the  salt  mentioned  are  given  to  rabbits,  in  from  twenty  to 
thnty  minutes  it  can  be  found  in  the  urine,  kidneys,  spleen,  blood,  and 
muscles  and  even  eight  days  after  the  administration  can  be  detected 
m all  the  tissues.  Five  days  after  the  exhibition  of  a gramme  of  the 

k < „n:  rb : ran’  ‘,hey  found  traoea  °f  th°  ■» *■»  w z 

l T y“:  °f  the  b0dy  0f  a dead  sixty-two 

Pro?es,t  E s Wood “7  1 ‘"a  ° ^ results. 

after  Its  last'  S ^ d°teCted  bismuth  in  tlie  urine  four  weeks 
- nbition  (Trans.  Amer.  Neurolog.  Assoc.,  1883,  p 23) 

in  variout? UTIC8'7The  Preparati°nS  0f  bi8muth  of  grelit  service 
0 8 f0m8  °f  lmtation  of  the  alimentary  canal.  They  are  very 
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useful  to  allay  vomiting  dependent  upon  gastric  irritation.  In  simple 
neuralgic  gastric  pain  following  eating,  especially  when  occurring  in 
feeble,  badly-nourished  subjects,  bismuth  is  often  of  great  service ; and 
even  in  carcinoma  it  may  palliate  by  alleviating  pain  and  vomiting.  In 
pyrosis  it  is  sometimes  successful.  In  simple  diarrhoea  of  irritation,  and 
in  the  chronic  diarrhoea  of  camps,  the  bismuth  preparations  are  often 
very  efficient ; and  in  the  chronic  bowel  complaints,  of  chddren,  especially 
as  seen  in  the  summer  season,  given  with  pepsin,  they  are  almost  in- 
valuable. Bismuth  is  a very  valuable  topical  remedy  in  the  treatment 
of  mucous  inflammations  and  of  ulcers  to  which  it  can  be  applied 
directly.  Thus,  in  the  beginning  of  a gonorrhoea , the  injection  every 
two  hours  of  a mixture  containing  twenty  grains  of  bismuth  to  the 
ounce  usually  brings  immediate  relief;  in  a similar  way  it  may  be  em- 
ployed in  leucorrhcea  and  in  acute  coryza.  In  Germany  it  has  been  to 

some  extent  employed  as  a surgical  dressing. 

Administration.— In  order  to  get  the  best  attainable  results  fiorn 
the  use  of  subnitrate  of  bismuth  it  is  necessary  to  vary  the  dose  and 
method  of  administration.  In  stomachic  affections  from  five  to  fifteen 
grains  may  be  given  preferably  when  the  stomach  is  empty,  m order 
that  the  bismuth  may  be  distributed  as  closely  as  possible  over  the 
gastric  mucous  membrane.  In  intestinal  diseases  from  fifteen  grains 
to  a drachm  may  be  exhibited  from  one  to  two  hours  after  meals  at 
a time  when  the  gastric  contents  are  escaping  through  the  pylorus. 
Children  bear  proportionately  very  large  doses:  thus,  five  to  ten  grains 
may  be  given  to  a two-year-old  infant. 

Bismuthi  Citras.  U.S. — The  insoluble  citrate  of  bismuth  is  not  used 
in  medicine  but  has  been  introduced  into  the  Pharmacopoeia  for  the 
production  of  the  soluble  Bismuthi  et  Ammonu  Citras,  TJ.S.  According 
to  Feder-Meyer  (Inaug.  Biss.,  Wurzburg,  1879),  the  ammomo-citrate 
of  bismuth  causes  in  rabbits  violent  tremblings  with 
panied  after  large  doses  by  disturbance  of  the  sensibility  and  of 
ordination,  tetanic  cramps,  altered  respiration  (m  the  beginning  acce  - 
erated  and  superficial,  afterwards  becoming  slow),  continual  lowering 
of  the  blood-preseure,  and  death.  The  same  observer  noticed In. .chrome 
noisonino-  similar  symptoms  with  albuminous  urine  and  aftei  death  fatty 
degeneration  of  the  iiver,  heart,  and  renal  secreting  rtmnta*.  Snmkr 
observations  were  made  by  Mory,  who  Dm.,  Be.  ne,  1883)  states 

It  the  death  in  mammals  is  the  result  of 

■ advanced  stages  of  chronic  poisoning,  when  the  blood-pie.suie 

ve^  lo“n„t1evated  by  stimulation  of  the  splanchnic  nerves  nor 
bv  asphyxia.  W.  Steinfeld  (Arch.  f.  Exper.  Path.  u.  Pharm  xx.  4 ) 
1 obtaLd  in  the  frog  from  the  administration  of  — 
ammonio- tartrate  of  bismuth 

^TlS  TsWing  of  the  heart's  beat,  also  after  suffleient 
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doses  paralysis  of  nerves  and  muscles ; effects  which  he  attributes  not 
to  the  bismuth,  but  to  the  acids  of  the  preparations.  He  states  that  the 
proper  symptoms  produced  by  the  metal  only  appear  after  some  hours, 
and  consist  of  motor  excitement  with  reflex  cries  which  are  due  to 
irritation  of  the  medulla  oblongata.  In  acutely  poisoned  mammals  he 
noticed  vomiting  and  purging,  convulsions  with  loss  of  power,  slowing 
of  the  pulse,  and  sinking  of  the  blood-pressure,  believed  by  him  to  be  all 
of  centric  origin.  In  chronic  poisoning  there  was  loss  of  certainty 
of  movement  with  cardiac  depression  followed  by  increasing  paralysis, 
usually  ending  in  death  without  convulsions.  In  his  studies  upon  ab- 
sorption and  elimination  he  found  that  the  ammonio-citrates  and  am- 
monio-tartrates  are  quickly  eliminated  through  the  kidneys,  so  that, 
as  a rule,  after  from  ten  to  fifteen  hours  they  can  no  longer  be  found  in 
the  blood,  tissues,  or  urine. 

Therapeutics. — I know  of  no  serious  poisoning  in  man  by  the  am- 
monio-citrate  of  bismuth,  but  it  is  undoubtedly  capable  of  acting  as  a 
violent  gastro-intestinal  irritant.  It  has  none  of  the  peculiar  properties 
which  grow  out  of  the  insolubility  of  the  subnitrate,  but  is  more  as- 
tringent, and  has  been  employed  to  some  extent  in  doses  of  five  grains 
in  chronic  diarrhoea  and  in  the  acute  diarrhoeas  of  relaxation.  It  should 
be  administered  in  a dilute  watery  solution,  repeated  every  three  to  six 
hours  pro  re  nata. 

CERII  OXALAS.  U.S. 

Oxalate  of  cerium  is  a white  powder,  insoluble  in  water,  alcohol,  and 
ether,  but  soluble  in  sulphuric  acid.  It  has  been  employed  in  medi- 
cine quite  largely  for  the  relief  of  vomiting,  especially  when  dependent 
upon  pregnancy  or  other  forms  of  uterine  disturbance.  Its  action  on  the 
economy  has  not  yet  been  made  out,  but  it  may  be  tried  with  some  hope 
of  success  in  cases  of  nervous  or  dyspeptic  vomiting.  The  dose  is  one 
to  three  grains,  in  pill,  three  or  four  times  a day. 


ZINCUM-ZINC. 

Zinci  Sulphas.— Sulphate  of  Zinc.  U.S. — White  Vitriol  occurs  in 
irregular  white  masses,  th q pure  sulphate  of  zinc  in  minute,  transparent, 
our-sided,  prismatic  crystals,  which  eflloresce  slightly  in  dry  air  and 
are  soiuble  m two  and  a half  times  their  weight  of  cold,  and  much  less 

tIT™'’  1 * 6 “ alC0h0L  The  ta8te  i8  8t^tic  ^d  peculiar. 

THERAPEUTics-Sulphate  of  zinc  is  m weak  solution  a stimulant 

as  ringent,  in  concentrated  form  an  active  irritant.  Taken  in  doses 

smaller  dgramV+  ^ **  a P1’°mpfc’  efficient  mechanical  emetic.  In 

7°  S1'aln8’  ^ 18  80metimes  Siven  ^ pills  as  a stimu- 
lant astringent  in  chronic  diarrhoea  with  ulceration. 

i) o i s o n X m wh !r7  ® u 1 j ) h a * e of  zinc  in  large  doses  acts  as  an  irritant 

etc  The  svnvnf  ^ eat  v°mitinS>  colicky  pains,  diarrhoea,  prostration, 
symptoms  which  it  causes  are  almost  identical  with  those 
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produced  by  the  corresponding  salt  of  copper.  Alkalies  and  their  car- 
bonates are  the  chemical  antidotes  to  it,  producing  insoluble  precipi- 
tates. Eggs  and  milk  should  also  be  exhibited,  and  the  symptoms 
treated  as  they  arise.  Chronic  zinc-poisoning,  if  it  really  exists  at  all, 
is  very  rare,  and  the  metal  seems  to  be  used  with  impunity  in  cooking- 
utensils.  Dr.  Schlockow,  however,  affirms.  {Deutsches  Med.  Wochen- 
schrift,  1879,  208)  that  zinc-smelters  rarely  live  to  be  over  forty-five,— 
dying  sometimes  with  catarrh  of  the  bronchial  or  alimentary  mucous 
membranes,  or,  in  other  cases,  of  a peculiar  nervous  affection,  which 
commences  with  burning  superficial  pains,  exalted  sensibility,  and  reflex 
activity  in  the  legs,  and  afterwards  puts  on  still  more  clearly  the  feat- 
ures of  myelitis. 

Zinci  Oxidum  Yekaiv.— Commercial  oxide  of  zinc  is  a snow-white 
powder,  obtained  by  burning  the  metal  in  the  air.  It  should  be  used 
only  in  pharmacy.  The  pure  oxide  (Zinci  Oxidum,  TJ.S.)  is  made,  by 
heating  the  carbonate  until  the  water  and  acid  are  driven  off.  It  is  a 
yellowish-white  powder,  insoluble  in  water,  but  soluble  without  effer- 
vescence in  dilute  acids. 

Therapeutics.— Oxide  of  zinc  is  used  externally  as  a mildly  astrin- 
gent slightly  stimulant,  and  desiccant  application  in  skin  diseases  and 
to  ulcers.  When  given  continuously  in  small  doses  it  is  believed  to 
act  as  a tonic  and  alterative  upon  the  nervous  system.  It  has  also  been 
commended  as  an  astringent  in  chronic  catarrhal  diarrhoea  of  adults 
and  infants,  and  has  been  largely  used  in  epilepsy  and  in  chorea.  The 
dose  is  one  to  five  grains.  The  ointment  (JJnguentum  Zinci  Oxidi,  TJ.S. 
-one  part  to  four  of  benzoinated  lard)  is  especially  useful  m chronic 

eczema. 


Zinci  Caebonas  Pe^cipitatbs.  TJ.S  .-Precipitated  carbonate  of  zinc 
is  intended  to  replace  the  old  impure  native  carbonate,  calamine,  it  is 
made  by  precipitating  the  sulphate  of  zinc  by  the  carbonate  of  sodium 
It  is  a white  powder,  closely  resembling  m its  medical  propel  ties  the 

oxide  of  zinc. 

Zinci  Aoetas.  TJ.S.— Acetate  of  zinc  is  made  by  the  action  of  acetic- 
acid  upon  the  commercial  oxide  of  zinc.  It  occurs  in  white,  micaceous 
crystals,  which  effloresce  in  a dry  atmosphere  and  are  very  soluble  in 
water  The  taste  is  astringent  and  metallic.  The  acetate  o zinc  i 
eembles  in  its  physiological  and  therapeutic  qualities  the  sulphate,  bu 
i9  probably  somewhat  less  active.  It  is  chiefly  used  in  collyna  (one  to 
two  grains  to  ono  fluidounco),  and  as  an  injection  (one  to  wen  } gr 
to  one  fluidounco)  in  gonorrhoea. 

Tadmium  is  employed  in  medicine  to  some  slight  extent  in  the  form 
of  it"* . which  is  stated  to  resemble  close*  the  sulphate  of  mno 
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in  its  therapeutic  properties.  It  has  been  especially  used  as  an  astrin- 
gent stimulant  in  collyria,  made  by  dissolving  half  a grain  to  four  grains 
in  an  ounce  of  rose-water.  Strangely  enough,  some  physicians  who 
have  employed  it  state  that  it  has  ten  times  the  strength  of  the  zinc 
salt,  others  that  it  is  about  equivalent  to  it. 


CUPRUM-COPPER. 

CUPRI  SULPHAS— SULPHATE  OE  COPPER.  U.S. 


The  sulphate  of  copper  occurs  in  blue,  transparent,  slightly  efflores- 
cent, rhomboidal  prisms,  or  their  fragments.  It  dissolves  in  four  parts 
of  cold  and  in  two  of  boiling  water,  but  is  insoluble  in  alcohol.  With 
ammonia  its  solution  precipitates  a bluish-white  hydrated  protoxide  of 
copper,  which  redissolves  when  an  excess  of  the  alkali  is  added,  forming 
a rich  deep-blue  solution. 

Physiological  Action. — In  very  dilute  solution  the  sulphate  of 
copper  acts  locally  as  a stimulant  and  mild  astringent ; in  a more  con- 
centrated form  it  is  an  irritant ; in  powder  it  is  a very  mild  caustic, 
which  is  scarcely  capable  of  destroying  sound  tissue.  Taken  inter- 
nally in  very  small  amounts  and  continuously,  it  is  thought  to  have 
a corroborant  Influence  upon  the  nervous  system.  Professor  Falck 
( Deutsche  Niinik,  xi.,  1859)  has  found  that  the  sulphate  of  copper 
acts  upon  pigeons,  dogs,  rabbits,  etc.,  as  an  irritant  neurotic  poison, 
producing  great  depression  of  temperature,  with  progressive  general 
paresis,  ending  in  death,  apparently  from  failure  of  respiration.  When 
the  copper  salt  was  given  hypodermically,  vomiting  was  not  produced ; 
although  when  it  was  exhibited  by  the  mouth,  emesis  was  very  violent 
and  persistent.  In  doses  of  five  to  fifteen  grains  it  acts  upon  man  as 
an  irritating  emetic,  and  in  larger  amounts  is  an  irritant  poison. 

Therapeutics.— The  chief  internal  use  of  sulphate  of  copper  is  as 
a mechanical  emetic.  As  it  is  more  irritating  than  sulphate  of  zinc  it 
acts  more  rapidly  and  in  smaller  dose.  For  the  same  reason,  however, 

it  is  not  so  safe  as  the  white  vitriol,  and  cannot  be  repeated  so  freely 
when  its  action  fails.  J 


As  a stimulant  and  astringent  it  is  occasionally  administered,  in  pill 
orm,  in  chronic  diarrhoea  with  ulceration.  In  small  repeated  doses  it 
has  been  used  m various  nervous  affections  with  doubtful  advantage 
The  chief  value  of  the  so-called  “ blue  stone ” is  as  an  external  appli- 
cation. When  applied  in  solid  form  to  ulcers,  it  destroys  flabby  granu- 
lations  and  exerts  a powerful  excitant  influence.  Its  solution  acts  more 
eebly  and  is  sometimes  employed  as  a dressing  for  indolent  ulcers,  but 

more  fiequently  as  a stimulant  and  alterant  to  mucous  membranes  as 
in  granular  conjunctivitis.  ’ 

Toxicology.— -The  symptoms  of  acute  copper-poisoning  generally 
come  on  m about  a quarter  of  an  hour  after  the  ingestion  of  the  poison 

lent  3 ^rfPrd  f0r  fr0m  °"°  t0  *">  '—  They  consist^ 
vomiting  and  purging,  accompanied  by  yery  severe  colicky  pains. 
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The  matters  vomited  are  greenish  or  bluish,  the  stools  glairy,  mucous, 
and  at  times  bloody.  There  is  a very  Btrong  taste  of  copper  in  the 
mouth,  and  often  constant  expectoration ; excessive  salivation  and 
bronchial  secretion  are  stated  by  Galippe  ( Etude  toxicol.  sur  la  Cuivre, 
Paris,  1875)  to  be  characteristic.  Death  may  occur  in  a few  hours, 
preceded  by  convulsions,  paralysis,  delirium,  anaesthesia,  and  other 
symptoms  of  great  nervous  disturbance,  seemingly  as  the  result  of  a 
direct  action  of  the  poison  upon  the  nervous  system.  Sometimes  a 
tendency  to  syncope  is  very  marked.  The  urine  is  usually  lessened  or 
suppressed.  Black  urine,  due  to  the  presence  of  haemoglobin  without 
unaltered  blood-corpuscles,  has  been  noted ; in  this  case,  after  death  all 
the  tissues  were  found  stained  with  altered  blood,  and  evidently  de- 
struction of  the  blood  was  an  important  factor  m the  fatal  result  (A . Y. 
Med  Record , xxi.  567) ; fatty  degeneration  of  the  liver  was  also  found. 
If  the  patient  survives  for  twenty-four  hours,  jaundice  nearly  always 
shows  itself.  After  this,  profound  depression  with  nervous  symptoms 
may  develop  and  end  in  death ; but  not  rarely  a favorable  issue  results, 
in  which  case  the  symptoms  of  gastro-intestinal  inflammation  with  fever 
develop  themselves.  In  the  experiments  of  Ellenberger  and  Y.  Ho  - 
meister  upon  animals,  hematuria  and  fatty  degeneration  of  the  liver 
were  prominent  phenomena  (Arch.  Wissen.  Prakt.  Thierheilk  x.  228) 
The  copper  is  said  to  be  eliminated  more  freely  with  the  salivary  an 
intestinal  secretions  than  with  the  urine  (Galippe,  loc.  cit.,  p.  )• 

As  the  action  of  the  sulphate  of  copper  is  exceedingly  rapid  any 
antidote  to  be  of  avail  must  be  given  at  once  and  act  quickly  Milk 
and  eggs  are  almost  always  at  hand,  and  are  the  most  efficient  antidotes. 
Ho  time  should  be  lost  in  attempting  to  separate  the  yelk  from  t e 
white  of  the  egg,  but  the  egg  should  be  broken  into  a bowl  as  quickly 
as  possible,  a little  water  added,  and  the  whole  stirred  up  and  edited. 
The  dose  should  be  repeated  several  times,  especially  when  there 
vomiting.  Soap  or  a fixed  alkali  may  be  given.  The  yellow  prussiate 
of  votash  when  pure,  is  harmless,  and  precipitates  instantly  an  in- 
^uCtmpoundV  copper  from  solutions  of  its  salt.  When £. £ 
be  had  in  time,  it  may  therefore  be  used  as  an  antidote  to  the  su 
phate  The  treatment  of  copper.poisoning  after  the  administration  o 
he  antidote  consists  in  meeting  the  indications  as  they  arise  ; opium 
shotdd  be  used  freely.  When  death  occurs,  the  -It.  of ££ »£ 
tinal  inflammation  are  usually  found;  sometimes  the  intestine  has 
a decided  bluish  tint,  and  occasionally  submucous  «*hymos«  occu^ 
In  exceptional  eases,  it  is  said,  there  are  no  evidences  of  » » 

in  the  alimentary  canal  * Fatty  degeneration  of  the  liver  has 

noted  (IV.  Y.  Medical  Record,  xxi.  567). 


„ For  a fatal  case » of ^repeated " 

s::,“ : mS“'  *.■««*■*  r-  »•.  ««>  ^ w°  bu- 
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If  chronic  copper-poisoning  ever  exist  among  workers  in  the  metal, 
it  must  be  very  rarely.  The  chief  symptoms  are  asserted  to  be  “ a 
coppery  taste  in  the  mouth,  giddiness,  pain  in  the  bowels,  vomiting, 
occasional  diarrhoea,  and  wasting  of  the  body.”  Dr.  Clapton  {Med. 
Times  and  Gaz.,  June,  1868)  has  pointed  out,  as  characteristic,  a green 
line  upon  the  gums ; this  was  also  observed  by  Professor  Taylor,  but  its 
constancy  is  not  assured.  Thus,  a green  line  was  found  on  the  teeth 
of  all  but  two  or  three  of  a number  of  workers  in  the  metal  examined 
by  a committee  of  the  London  Clinical  Society  ( Transactions , 1870,  p. 
13),  but  there  was  no  line  on  the  gums  of  any  of  them.  Although 
Dr.  Faulk>  ( Deutsche  Klinik , ix.  376)  asserts  that  the  habitual  use  of 
acetate  of  copper  produces  progressive  paralysis  with  failure  of  respi- 
ration and  death,  it  seems  to  me  clearly  established  that  small  quan- 
tities of  the  metal  can  be  taken  into  the  system  without  injury.  Both 
Galippe  and  Drs.  Burcy  and  Dueom  have  found  the  metal  almost  with- 
out influence  upon  dogs  (. Archives  de  Physiol.  Norm,  et  Pathol.,  1877, 
iv.  183).  Galippe  ( Gomptes-Rendus , lxxxiv.  718)  fed  himself  for  one 
month  on  food  containing  a large  amount  of  copper  without  causing 
any  symptoms  of  intoxication.  Further,  copper  is  habitually  used 
upon  the  continent  of  Europe,  especially  in  France  and  Belgium,  in 
the  preparation  of  vegetables, — French  peas,  beans,  etc.,  owing  their 
a tti active  coloi  to  their  treatment  with  copper,  which  (3an  be  chemically 
recognized  in  them.  The  possibility  of  injury  resulting  from  the  use 
of  such  food  has  been  repeatedly  investigated  by  French  and  Belgian 
commissions,  and  the  general  verdict  has  been  that  no  harm  is  pro- 
duced. The  fact  that  twenty  millions  of  cans  of  these  food-articles 
are  consumed  every  year,  and  that  after  thirty-six  years’  continuance 
of  the  custom  it  has  not  been  established  that  any  harm  is  done,  is 
sufficient  in  itself  to  prove  that  the  vegetables  are  not  poisonous.  For 
an  elaborate  recent  discussion  upon  the  subject,  consult  Bull,  de  V Acad. 
Roy.  de  Med.  de  Beige,  vols.  xix.  and  xx.,  1885  and  1886. 


Cupri  Acetas,  U.S  —Acetate  of  copper  is  in  deep-green,  prismatic 
crystals,  yielding  a bright-green  powder ; while  the  impure  subacetate  ' 
or  verdigris  occurs  in  masses  of  a pale-green  color,  which  are  often 
composed  of  minute  silky  crystals.  Both  acetates  closely  resemble  the 

sulphate  m physiological,  therapeutical,  and  toxicological  properties 
but  are  less  active.  1 ^ ’ 

ARGENTUM— SILVER. 

ARGENTI  NITRAS—  NITRATE  OF  SILVER.  U.S. 


copper  in  the  liver  of  a woman  who  had  taken 
sly.  Minute  quantities  of  ooppor  exist  in  the 


is  a heavy  anhydrous  salt,  crystal- 


's together  silver,  nitric  acid, 
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lizing  in  translucent,  shining,  rhombic  plates,  and  having  a styptic 
exceedingly  metallic,  corrosive  taste.  It  is  soluble  in  its  own  weight  of 
cold  water.  Hydrochloric  acid  or  a soluble  chloride  throws  down  from 
its  solution  a white  curdy  precipitate  wholly  soluble  in  ammonia.  For 
external  use  the  crystals  are  melted  and  run  into  moulds,  where  they 
harden  into  round,  grayish,  brittle  sticks,  about  the  B1^  °f  a g°°8^quill, 
and  having  a radiated  crystalline  fracture.  These  constitute  the  officinal 
Argenti  nitras  fusus.  As  only  the  pure  salt  wi  ma  e 
crystals,  the  impure  products  are  always  manufactured  into  the  prep- 
arations just  named,  which  should  therefore  not  be  employed  intern^ 
When  nitrate  of  silver,  either  in  substance  or  m solution,  48  expose 
ZZ  conjoint  influence  of  light  and  of  even  a »ub«U > 
o^anic  matter,  it  turns  black,  and  is  converted  into  an  insoluble  su 
stance,  which  has  been  believed  to  be  metallic  silver,  but  >s nore  Pud  - 
ably  ak  oxide.  For  this  reason  the  white  stains  which  it  first  makes 

when  annlied  to  living  tissues  soon  blacken. 

Physiological  AcxiON.-Nitrate  of  silver  coagulates  albumen,  and, 
when  applied  in  its  pure  state  to  living  tissues,  acts  as  a caustic  coati  g 
7hem  over  with  a white  almost  membranous  film.  The  caustic  action 
is  however,  not  a deep  one,  because  penetration  of  the  salt  into  he 

corrosive  action,  is  a poison,  ZZ 

aibumen  of  the^lOTd,  pwnc^thrombinojvneh^ie 

experimentatfo^can  therefore  throw  but  little  light  upon  the  action 
• of  nitrate  of  silver  when  taken silTer  cannot  long 
It  is  evident  that  in  he  1 atom  ^ ^ &und  ( rirchmo’s  Archiv , 

maintain  its  mtegnty.  & , , +o  a peptone  it  is  readily 

x!vi.  413)  that  when  the  mto ■ te  ^^^gaUtte  albumen* 
dissolved,  and  that  the  so  u ion  ^ silver  is  absorbed  is 

That  in  this  or  in  some 

proved  by  its  having  been  oun  AVhen  it  is  exhibited 

■ discoloration  which  follows  ^^foften  acquires  a peculiar  bluish 
for  a long  continuous  period,  the  skm  otte  * J the  con- 
slate  color,  which  may  become  very  dark,  ana  . 


* For  recent  studies  of  «*  cWoter,  see  Isidore  N—  (too.  of,),  also  A.  von  Fra*- 
stein  ( Berlin  Klin.  Wochcn.,  1877,  294). 
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junctiva  and  even  the  mucous  membrane  of  the  mouth  are  involved. 
The  silver  is  found  in  all  the  tissues  of  the  skin  below  the  rete  Mal- 
pighii  * (Frommann,  Virchow’s  Archiv , xvii.  135 ; Riomer,  Archiv  d. 
Heilkunde,  xvi.  296,  xvii.  330 ; Neumann,  Medizin.  Jahrbucher , 1877, 
369).  Professor  E.  Harnack  asserts  ( Arzneimittellehre , 1883,  410)  that  in 
all  recorded  cases  of  argyria  at  least  thirty  grammes  of  the  salt  have 
been  taken.  The  staining  of  the  skin  is  always  preceded  by  a dark 
discoloration  of  the  mucous  membrane  of  the  mouth  and  gums.  Both 
Heller  and  Orfila  failed  to  detect  silver  in  the  urine  of  animals  taking 
it ; but  probably  it  is  eliminated,  though  slowly  and  in  very  small  quan- 
tities, by  the  kidneys. 

By  an  elaborate  series  of  experiments,  M.  Chas.  Rouget  ( Archives  de 
Physiologic , July,  1873,  p.  356)  has  shown  that  upon  all  animals  from  a 
crab  to  a dog  the  soluble  salts  of  silver  act  as  a poison,  causing  in  mam- 
mals vomiting  and  purging,  and  in  them  and  the  lower  animals  violent 
disturbance  of  the  motor  functions,  as  shown  by  paralysis  and  con- 
vulsions, and  of  the  respiration,  ending  finally  in  death  by  asphyxia. 
This  is  in  accord  with  the  observations  of  other  investigators.  MM. 
Rabuteau  and  Moulder  have  found  that  the  almost  instantaneous  death 
which  Charcot  and  Ball  first  noted  as  following  the  injection  of  a large 
dose  of  the  nitrate  of  silver  into  the  veins  is  due  to  a direct  paralyzing 
influence  of  the  drug  upon  the  muscle  of  the  heart.  M.  Rouget  has 
never  seen  this  form  of  death  follow  the  hypodermic  or  internal  ad- 
ministration ot  the  poison,  the  heart  always  continuing  to  beat  for  a 
greater  or.  less  length  of  time  after  the  cessation  of  respiration  and 
also  retaining  its  irritability. 


As  already  stated,  both  convulsions  and  paralysis  are  present  in 
acute  argyria,  or  silver-poisoning.  The  convulsions  are  severe,  gener- 
ally tetanic,  and  according  to  Rouget  are  plainly  reflex.  A peculiarity 
noted  by  Rouget  is  the  persistence  of  the  convulsions  after  the  complete 
abolition  of  voluntary  movements.  M.  Curd  affirms  that  they  are  due 
to  excitation  of  the  motor  tract  of  the  cord,  and  that  this  is  preceded 

1877,  p^  U6nCe  UP°U  the  8ens01T  tracts  (London  Med.  Record , 

“ dUe>  iQ  argyria’  t0  cessation  of  the  respiration;  Rouget 
<7oc.  at  p 351)  even  states  that  he  has  witnessed  the  suspension  of  the 
latter  func  ion  in  the  frog  while  the  activity  of  the  reflex  movement 
was  much  beyond  normal.  In  the  dog  and  in  the  full-grown  caTth 
asphyx.a  ,s  accompanied  by  an  outpouring  of  mucus  in  the  lungs  pub 


the  Th^kidn^y^the^ nma'of  th  a °i' f°Und  tho  silvor  in 

glands.  Ho  believes  that  it  is  never  dn  f ° a°.j  d’  olloroid  plexus,  and  the  mesenteric 

that  the  silver  preparation  is  reduced  in^tho  'TV  *’  ^ ^ th°  oellular  tissu0>  and 

carried  in  the  blood  and  lymp^TwJp^  ^ fin°  PartioI«’  the  silver 

that  the  silver  is  deposited  inside  of  the  - ■ f * ^rchtv>  xxxir.  603)  assorts,  however, 

protoplasm  has  reducing  powers  bolioves  tW  th  ^-i0  °hUU1  Ce"3'  and’  aS  he  bas  found  that 
8 P ’ b6ll0Ve3  that  the  sllvor  ia  educed  in  the  cells  from  a solution. 
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monary  congestion  and  oedema  being  found  on  post-mortem  examination. 
Two  theories  have  been  propounded  as  to  the  cause  of  the  asphyxia : 
one,  that  it  is  simply  due  to  the  choking  up  of  the  lungs  by  the  conges- 
tion and  the  excessive  secretion  whose  origin  is  an  altered  state  of  the 
blood ; a second,  that  both  the  asphyxia  and  the  lesions  in  the  lungs 
have  their  origin  in  a direct  action  of  the  poison  upon  the  nerve-centres. 

The  first  view  has  been  especially  supported  by  Krahmer  an  j 
Babuteau  and  Mourier.  Unfortunately,  I have  not  seen  the  original 
papers  of  these  physicians ; but,  according  to  Bouget  the  basis  o 
argument  of  Krahmer  is  simply  the  ecchymoses  which  he  found  m 
horses  dead  of  the  poison,  while  that  of  Babuteau  and  Mourier  is  the 
fluidity  of  the  blood  after  death,  and  the  existence  m it  of  granules 
which  on  account  of  their  solubility  in  ammonia,  were  believed  to  be 
' the  chloride  of  silver.  The  French  observers  were,  however,  almost 
certainly  mistaken  in  their  belief  that  these  granules  were  chloride  of 
Bilver  since  ammonia  dissolves  hsematin  as  freely  as  it  does  the  chlori  e. 

In  1864  Charcot  and  Ball  ( Gazette  Med.,  1864)  made  a series  of  ex- 
periments in  which  a silver  salt  that  did  not  coagulate  albumen  was 
Lected  directly  into  the  blood.  They  noted  not  only  the  respiratory 
embarrassment,  but  also  that  the  hinder  extremities  were^suF dariy 
paralyzed,  and  concluded  that  both  the  asphyxia  and  tfie  lung^ouble 
were  due  to  an  affection  of  the  central  nervous  system.  Jf  ^ ’ 
Boo-olowsky,  of  Moscow,  studied  ( Virchows  Archiv,  1869,  Bd.  x •) 
tlm  action  of  a peptone  of  the  nitrate  when  used  hypodermically, 
-ton  cation  of  the  £ 

S:  Of  silver,  and  found  it  perfectly  normal  The 

po  sonea  wmn  from  all  this  Beems  to  me  to  be  that  at 

s Tthere  is  no  proof  whatever  that  the  symptoms  of  acute  argyria 
present  there  P the  embarrassment  of  respi- 

are  due  to  f—*  “ < “tn  the  lungs  is  abundantly  shown  by 
ration  .s  not  due  to  Nealies  ^ ^ while  in  oll  animals  these 
the  experiments  of  itou0  , species  are 

respiratory  symptoms  ^ ^^ter  "death.  From  all  these  facts  I 
decided  pulmonic  lesion  certain,  that  the  theory 

"de^  MV  Charcot  and  Ball  hi  ; £ 

n"  ‘he  mus <4  and  nerves  preserve 

their  ex7citabiUty  after  the  arrest  of  the  forwari  „ 

The  various  facts  winch  have  been  “h  interesting  to  the 

ii  is 

never  employed  to  produce  an  acute  constitutional  influence. 
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The  action  of  the  drug  when  exhibited  continuously  for  a length  of 
time  in  large  doses  has  been  investigated  by  Dr.  Bogolowsky  upon  dogs 
and  rabbits.  He  found  that  it  produced  loss  of  appetite,  wasting,  slight 
lowering  of  bodily  temperature,  diarrhoea,  diminution  of  the  quantity  of 
urine  passed,  with  increase  of  its  specific  gravity  and  often  with  the  pres- 
ence of  albumen,  and  transitory  paralysis.  How  far  some  of  these  symp- 
toms were  duo  to  the  direct  constitutional  action  of  the  poison,  and  how 
far  to  derangement  of  the  digestion  dependent  upon  its  local  influence, 
is  perhaps  an  open  question.  The  local  action  was  avoided,  however,  as 
much  as  possible,  by  the  use  of  an  albuminate  or  of  the  double  phos- 
phate of  silver  and  sodium,  which  does  not  coagulate  albumen.  Com- 
parative examinations  of  the  blood  showed  that  the  haemoglobin  was 
diminished  by  more  than  one-third.  The  blood  was  also  rendered  very 
aplastic,  as  was  betrayed  by  the  constant  tendency  to  the  formation  of 
ecchymoses. . As  some  one  has  suggested  that  the  silver  in  these  cases 
rep  aces  the  iron  of  the  blood-corpuscles,  Dr.  Bogolowsky  made  a chem- 
lca  examination  of  the  latter,  but  failed  to  find  any  traces  of  silver  in 
them,— no  doubt  because  it  was  not  there.  The  solid  tissues  were  found, 
alter  death  from  chronic  argyria,  to  be  in  an  advanced  stage  of  degen- 
eration, which  especially  affected  epithelial  structures.  The  first  chano-e 
was  swelling  and  opacity  of  the  cells,  with  obscuration  of  the  nucleus 
After  this  came  fatty  degeneration,  fatty  globules  in  the  cell,  destruc- 
tion of  nucleus,  and  finally  of  the  cell  itself.  The  liver  and  kidneys  were 
profoundly  influenced,  as  was  also  the  muscular  structure,  especially  of 
the  heart  These  results  obtained  by  Bogolowsky  have  been  in  the  main 
corroborated  by  A.  V.  Eozsahegzi  (Arch.  Exper.  Path.  Pharm , ix.  295). 

e summary  which  has  been  here  offered  comprises  all  our  knowl- 
tunatef  aetion  of  preparations  of  silver.  Unfor- 

°W  mUCh  %ht  Up°n  th6ir  the™P-tic  use.  The 
results  of  the  chronic  poisoning  are  so  closely  analogous  to  those  nro 

duced  under  similar  circumstances  by  antimony,  arsenic,  and  probably 

other  metallic  poisons  as  to  indicate  that  silver  given  internallv  acts 

DpC™r  Bvth;  b:,dy’~in  r er 

..ve  z ot  °f 

ZZdzrn  those  mueous  memb™ 

action  ZZZndZorZZ  ^“7  U86d  whenwer  ““'j  a superficial 

whenever  it  is  necessarv  to  mwl  lea  i’lven  (PaSe  464),  it  is  useless 
alterative , it  is  applied  in  solid  *+  6eP  escPar'  As  a caustic  and  an 
purpose  if  destro^Vrpt  JnUli  T?  ’****  the 

when  the  eschar  lepIrX  fh^lthv  f"  T °f  8ubstituti^ 
antiphlogistic , nitrate  of  silver  acts  not  o T Unhealthy  actl0n'  As  au 
in  some  way  not  clearly  understood  In  th  “ a8?ring6nt’  but  aIso 
the  mucous  membranes  suoh  '•  n the  van°us  inflammations  of 
cranes,  such  as  conjunctivitis,  faucitis,  laryngitis,  ureth - 
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ritis,  etc.,  it  is  used  very  frequently,  not  only  in  the  stage  of  relaxa- 
tion, but  also  in  the  beginning  of  the  attack.  In  conjunctivitis,  the  solu- 
tion employed  should  not,  under  ordinary  circumstances,  be  strong 
than  one  or  two  grains  to  the  ounce ; and  it  should  not  be  used  at  all 
if  any  corneal  ulceration  exists,  since  a deposit  of  silver  is  bab  e- 
occur  and  to  produce  opacity.  In  faucitis .the  strength  of .hr , eolut. on 
may  vary  from  thirty  to  sixty  grains  to  the  fluidounce  Even  a satu- 
rated solution  can  scarcely  be  looked  upon  as  caustic  to  the  more  robust 
mucous  membranes.  In  ordinary  cases  of  sore  ‘he  applies  ■ 

once  a day  or  every  alternate  day  is  generally  sufficient.  It  ns  bes 
s i Z.eans  0f  a good-sized  camel’ s-hair  brush,  each  part  of  the 
“flamed  surface  being  distinctly  touched,  and  not  the  whole  simply 
dan^f  oHlopped  -or  by  means  of  a very  large  brush  or  a sponge 
probang  as  is  often  done.  In  severe  cases  it  may  be  necessary  o use 
the  solution  twice  a day.  Dr.  Carl  Seiler  states  that  while  solutions i of 
nitrate  of  silver  of  less  than  sixty  grains  to  the  ounce  cause  pain  when 
applied  to  the  throat,  solutions  of  one  hundred  and  twenty  to  two 
hundred  and  fifty  grains  act  as  local  anesthetics,  relieving  soreness,  an 
usually  arresting  acute  inflammations  at  once,  if  applied  m the  fi  s 

to  the  ounce,  and  Should  be 

solution  (gis.^  xn  3 ) o-reatly  aggravates  the  trouble.  In 

exnediency,  since  when  it  fails  it  gr  y.  gs  ..  fsiv  ave 

the  advanced  stages  of  gonorrhcea,  weak  injections  (grs.  1 

often  very  serviceable  Higginbottom  originated  the 

received  a great  deal  o profession  One  or  two  cases 

has  not  been  generally  adopted  by  the  j professio  . 

of  bad  results,  from  ulceration  of  the  skin  P — ^ trial,  ond 
application,  have  deterred  me  from  giving  the  method a ^ 

I do  not  feel  able  to  offer  any  opr tbe  Value  of  the 
bottom  has  more  recently  (Pros  , 1869, 34)  lealhr  ^ ^ ^ ^ 

treatment,  stating  that  its  wan  o 8®”  the  fouowing  directions: 
so  often  imperfectly  carried  on  , . - ^ water,  then 

..The  affected  part  should  be  well  wa TC  to  be  wiped 

With  water  alone  to  ®™Ltrated  solution  of  four  scruples  of 

dry  with  a soft  towel.  of  distilled  water  is  then  to  be 

the  nitrate  of  silver  to  four  . surface  and  beyond  it  on 

applied  two  or  three  times  on  1 10  m * inches.  The  solution 

the  healthy  sldn  to  the  extent  o w linen  attached  to  the  end 

k ^ r£sr-  e^  — e. 
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tion.  As  the  solution  of  the  nitrate  of  silver  is  colorless,  it  is  necessary 
to  pass  a little  linen,  just  moistened,  over  every  part  where  it  has  been 
used,  in  order  to  be  equally  diifused,  so  that  no  part  may  be  left  un- 
touched. In  about  twelve  hours  it  will  be  seen  whether  the  solution 
has  been  well  applied.  If  any  inflamed  part  be  unaffected,  the  solution 
must  be  immediately  reapplied.  Sometimes,  even  after  the  most  decided 
application  of  the  nitrate  of  silver,  the  inflammation  may  spread ; but 
it  is  then  generally  much  less  severe,  and  is  eventually  checked  by 
repeated  applications.  It  is  desirable  to  visit  the  patient  every  twelve 
hours  until  the  inflammation  is  subdued.” 


In  superficial  inflammations  other  than  erysipelatous  I have  frequently 
used  nitrate  of  silver  in  this  way,  often  with  great  advantage.  Freely 
applied  to  the  skin  of  the  whole  finger,  it  will  sometimes  even  abort  a 
commencing  felon,  or,  applied  to  the  scrotum,  an  epididymitis. 

Internally,  nitrate  of  silver  is  exceedingly  useful  in  stomachic  and 
to  a less  extent  in  enteric  diseases,  exerting  no  doubt  a purely  local 
influence.  In  that  form  of  dyspepsia  characterized  by  the  vomiting  of 
large  quantities  of  yeasty  fluid,  it  has  yielded  in  my  hands  better  re- 
sults than  any  other  remedy ; and  the  same  may  be  said  of  chronic  gas- 
tritis and  of  gastric  ulcer.  The  rules  of  administration  are  identical  in 
these  three  diseases.  In  the  first  place,  regulation  of  the  diet  is  impera- 

1V?  L tbe  °aSe  be  a bad  °ne’  a11  eatinS  of  meals  should  be  suspended 
and  the  patient  receive  every  two  or  three  hours  a cup  of  sweet  milk’ 

with  sound  toasted  bread  broken  up  and  thoroughly  softened  in  it. 
Nitrate  of  silver  should  be  administered  in  pill  form,  one-quarter  to 
one-half  gram  three  or  four  times  a day,  taken  when  the  stomach  is 
empty.  In  very  serious  cases,  when  all  food  is  rejected  by  the  stomach, 
t is  sometimes  advisable  to  allow  absolute  rest  for  two  or  three  days  to 

and  nTU  f f * Tu  S **  **  the  reCtum>  and  only  a ^ water 
and  pills  of  silver  with  opium  being  taken  by  the  mouth.  Under  these 

circumstances,  the  return  to  the  usual  method  of  taking  food  must  be 

very  gradual  at  first  only  a tablespoonful  each  of  milk  an!  of  lime-water 

five?  h0”'  lD  ChmiC  « «**.  ~ 

of  tj““  eit  trf ate  °if  sihrer  is  used  soieiy  in  diSea8eS 

passed  out  of  us?  There  isT.  7 7 U ' “ in  T,em  i but  it  has 

of  the  salt, — ca^e^^th^dLc^oratioiT^f^the^sk' t0  *£  ?#*?* 
follows  its  continuous  use  a • -a  • ° S^m  winch  sometimes 

of  cases  the  drug  is  of  especial 1 ^ understood  in  what  class 

as  to  its  applicability  to  imy  tadiildil^ase'8' Wh”°  'll'"'"  °f  j"dsi,lg 
failed,  however,  the  nitrate  of  « ill?  , e“  °ther  means  haT« 

patient  or  his  friends  beino-  • c , be  tned  iu  ep2epsy,  the 

cautions  the  chances  of  dispel"  °t™e  1 at  altIl0ugh  with  proper  pre- 
In  chronic  in^ti^l^Z  "7  ^ ^ “ “V  »ccu? 

the  posterior  columns  and  „ plua^  cou>  whether  affecting  chiefly 

columns  and  const, tutmg  locomotor  ataxic,  or  the  anterior 
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and  giving  rise  to  paraplegia,  the  nitrate  of  silver  is  one  of  the  few 
remedies  that  are  ever  of  any  service : although  it  most  frequently 
fails,  yet  it  occasionally  does  good,  and  in  some  cases  has  apparently 

even  permanently  arrested  the  disease. 

Toxicology. — The  symptoms  produced  by  the  ingestion  of  large 
doses  of  nitrate  of  silver  are  partly  gastro-intestinal  and  partly  cerebro- 
spinal. In  some  instances  the  one  series  of  phenomena  predominate  ; m 
others,  those  of  the  other  class.  In  a case  at  the  Hopital  St.-Louis  in 
1839  ( Back's  Medical  Jurisprudence,  i.  675,  Phila.,  1863)  the  symptoms 
were  insensibility,  violent  convulsions,  and  dilated  pupils,  with,  on  a 
partial  return  to  consciousness,  intense  gastric  pain;  complete  restora- 
tion of  consciousness  did  not  occur  until  eleven  hours  after  admission, 
and  the  coma  returned  at  intervals  during  several  days. 

Yertigo,  coma,  convulsions,  great  muscular  weakness,  paralysis,  with 
intense  disturbance  of  respiration,  are  in  these  cases  the  manifestations 
of  disturbed  innervation  ; whilst  the  abdominal  symptoms  are  those  ot 
gastro-enteritis.  The  diagnosis  can  generally  be  made  by  the  discolora- 
tions of  the  lips  and  skin,— at  first  white,  afterwards  black, -and  by 
the  blackish  or  brownish  vomit ; when  the  customary  antidote  has  been 
given  both  vomit  and  stools  are  generally  white  and  curdy.  At  pos 
mortem  the  stomach  and  bowels  are  found  corroded,  often  ecchymosed 
and  with  patches  of  a white  or  grayish  color.  Poisoning  by  nitrate  of 
silver  is  not  common,  and  I know  of  but  three  fatal  cases, -one  m 1837 
(Taylor,  Medical  Jurisprudence,  2d  ed.,  vol.  i.  p.  319),  one  m , a 
woman  killed  by  fifty  grains  in  solution  in  divided  doses,  and  one  in 
1871,  a child  destroyed  by  a piece  of  the  solid  stic  ree-quar  er 
an  inch  long,  in  spite  of  the  use  of  the  antidote  (Scattergood,  Brit. 

The  treatment  consists  in  the  administration  at  once  of  large 
amounts  of  common  salt,- the  chemical  antidote, -the  constant  use  of 
large  draughts  of  milk,  and  the  meeting  of  symptoms  as  they  ans  . 

The  fatal  dose  of  silver  varies  very  much,  according,  no  ’ 

the  presence  of  substances  capable  of  decomposing  it  m the  stomoh. 
Thirty  grains  have  killed;  and  recovery  has  taken  P ac8  ^r  ‘ ' 

-estion  of  an  ounce  (ease,  Husemann,  Toxicologie,  Berlin,  1862,  p.  868). 
S Chronic  arWrm,  or  discoloration  of  the  skin  by  silver,  ,s  usua.lv 
unaecompanied  by  disturbances  of  health,  although  in  severe  eases 
the  discoloration  affects  not  only  the  skin,  bps  gums,  and  sclerotic, . but 
even  the  internal  organs,  such  as  the  liver,  spleen  and  kidney  t is 
therefore  not  due,  as  has  been  thought,  to  the  chlor.de  of  silver,  since 
the  latter  becomes  dark  only  under  the  influence  of  the  ligH  but  tea 
deposition  of  silver  itself  or  of  its  oxide  * Dr.  S.  Krysinsk,  (XoiidWeA 
i August  16,  1886)  found  the  granules  in  almost  every  tissue  o 

» According  to  Rtanhog.l,  Hermann  bu  icon  one  co.o  in  ^accfnco, 

of  tho  silvor  thoro  woro  malniso,  emaciation,  failuro  of  memory,  g g 
and  spasms  of  tho  ocular  muscles. 
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body,  and  states  that  they  are  an  organic  compound  of  silver,  the 
exact  nature  of  which  has  not  yet  been  determined.  The  minute 
quantity  of  the  metal  present  is  shown  by  the  analysis  of  Versmanns 
( Virchow’s  Archiv,  xvii.,  1859),  who  in  14.1  grammes  of  dried  liver  found 
only  0.0068  gramme  of  metallic  silver  (0.047  per  cent.),  and  in  8.6 
grammes  of  dried  kidney  0.053  gramme  (0.061  per  cent.).  Greater  or 
less  success  has  been  claimed  for  various  treatments  in  argyria,  but 
in  general  they  are  equally  futile..  Rogers  states  that  blistering  will 
lighten  the  color  very  much,  and  Eichmann  asserts  (Husemann,  Toxi- 
cologies 871)  that  he  has  cured  two  cases  by  the  use  of  potash  baths 
and  of  soap  baths,  each  four  times  a week.  The  older  authorities 
commend  the  use  of  iodide  of  potassium  internally.  Dr.  L.  P.  Yandell 
has  reported  (American  Practitioner , June,  1872)  two  cases  in  which 
large  doses  of  the  iodide  were  given  for  many  months  for  syphilis,  and 


the  mercurial  vapoi'-baths  used  at  the  same  time  for  the  same  purpose, 
with  the  result  of  a complete  cure  of  the  argyria.  The  fading  was 
gradual. 

Administration. — The  nitrate  of  silver  should  always  be  given  in 
pill,  and,  when  it  is  desired  to  obtain  its  constitutional  influence,  after 
meals,  during  the  process  of  digestion ; but  when  its  local  action  on  the 
alimentary  canal  is  required,  it  should  be  administered  one  or  two  hours 
before  meals ; and  if  the  bowels  are  to  be  reached,  the  pill  should  have 
been  made  some  time  and  be  heavily  coated,  so  as  to  be  dissolved  as 
slowly  as  possible.  When  it  is  given  in  epilepsy  or  other  chronic  dis- 
ease, its  administration  should  be  suspended  for  one  week  at  the  end 
of  every  third  week,  and  its  enqiloyment  should  not  extend  over  a 
longei  time  than  three  months  without  a protracted  intermission. 

Argenti  nitras  dilutus,  U.S.,  is  a grayish,  solid  substance,  often  in 
crayons,  composed  of  equal  parts  of  the  nitrates  of  silver  and  potassium. 
It  may  be  used  as  a very  mild  caustic. 

The  oxide  of  silver  (Argenti  Oxidtjm,  TJ.S.)  is  an  olive-brown  powder 
very  slightly  soluble  in  water,  which  the  United  States  Pharmacopoeia 
directs  shall  be  prepared  by  precipitating  the  nitrate  of  silver  with 
solution  of  potassa.  It  has  been  introduced  into  medicine  as  a substi- 
tute  for  the  nitrate,  with  the  idea  that  it  would  accomplish  in  diseases 
o e nervous  system  all  that  that  drug  is  capable  of,  and  at  the  same 
time  not  discolor  the  skin.  With  our  present  knowledge  of  the  method 
of  absorption  of  the  nitrate,  this  seems  highly  improbable,  and  it  is 
contradicted  by  experience.  (Case,  Phila.  Med.  Times , vi.  204.)  Oxide 
o si  ver  is  not  caustic  when  locally  applied,  but  probably  exerts  some 
csnngent  action  and  it  has  been  commended  in  pyrosis.  In  nervous 
affections  it  is  probably  of  equal  value  with  the  nitrate.  The  dose  is  a 
grain,  m pill,  three  or  four  times  a day. 

The  cyanide  of  silver  (Argenti  Cvanidum,  D.S.)  is  used  solely  for 

UsfhTbe  0f1hydroc7““io  acid.  The  iodide  (Argenti  Iodidum, 
U.S.)  has  been  used  as  an  alterative,  but  is  of  very  doubtful  value. 


FAMILY  II— TONICS. 


MINERAL  TONICS. 

FERRUM— IRON. 

Singe  iron  constitutes  a necessary  integrant  portion  of  the  red  blood- 
corpuscles,  it  is  a food  rather  than  a medicine.  A very  large  propor- 
tion of  the  various  articles  of  ordinary  diet  contain  a trace  of  it,  a 
as  according  to  Quevenne,  it  is  very  rarely  to  be  found  in  normal  mine, 
it ’must  accumulate  in  the  system.  When,  however,  the  supply  from 
any  cause,  is  insufficient,  or  the  power  of  digesting  and  assimiktmg 
is  impaired,  or  an  abnormal  excretion  of  it  occurs,  or  by  direct  discharge 
it  is  drawn  off  from  the  blood,  as  in  hemorrhage  a less  than  normal 
amount  of  it  exists  in  the  body.  When  this  is  the  case  the  c„nd  t on 
ordinarily  known  as  anaemia  existing,  the  circulating  ui  con 
comparatively  few  red  disks.  It  is  this  state  which  constitutes  the 
great  indication  for  iron.  Under  its  use,  if  the  cause  of  the  antemia  be 
prevented  from  operating  continuously,  the  color  returns  to  the  cheeks 
becluse  there  Nan  absolute  increase  of  the  hmmato-globulm , in  the 
blood  Thus  Professor  Simon  (Animal  Chemistry,  London,  1845,  Syd 
Soo  ed  Reports  a case  of  ckloinsis  in  which,  under  the  steady  use  of 
iron  for  sixty-four  days,  the  globulin  increased  from >30.86 i parts i to  90^8 
parts  per  thousand,  and  the  htemoglobin  from  1.431  parts  to  4.598  P 
per  thousand;  and  Cutler  and  Bradford  Thfc 

p.  78)  have  obtained  confirmatory  results  wi  a ass  peculiar 

increase  is  certainly  due  in  part  simply  to  the  supply  of  h ip^har 
food  of  the  red  corpuscles ; but  it  seems  probable  that  the  iron  acts 
m rely  as  a food,  but  also  as  a veritable  stimulant  to ^ he  organ 
produce  these  bodies.  Since,  however,  we  have  no  de -te  know* y as 
as  to  the  early  history  of  the  red  disks,  it  is  evident  that  any  theoi a 
to  the  method  in  which  iron  increases  their  number  must  be  a mere 
» has  been  generally  believed  that  n-on,^™ 

l unsettle  our  belief.  The  exp—  * 

are  in  oppo- 
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sition  to  it.*  The  first  observer,  giving  iron  with  fat,  noted  not  only  an 
increase  of  bodily  weight,  but  also  that  the  specific  gravity  of  the  blood 
rose  from  1052  to  1060.8,  and  the  amount  of  the  metal  in  the  blood 
from  0.477  to  0.755  per  thousand  parts,  both  the  result  of  increase  in 
the  corpuscular  element.  Cutler  and  Bradford  experimented  upon  man, 
using  the  tubes  of  M.  Malassez,  the  result  being  slight  diminution  of 
the  red  blood-disks.  As,  however,  the  experiments  were  only  two  in 
number,  and  the  subjects  not  under  complete  control  as  to  conditions 
of  life,  their  observations  can  hardly  be  considered  conclusive. 

It  appears  to  be  a well-established  fact  that  one  of  the  functions  of 
the  red  blood-corpuscles  is  to  convert  oxygen  into  ozone,  which  is  the 
efficient  form  of  tho  element  in  the  system  (see  paper  by  A.  Sasse, 
Vierteljahr esschrift  fur  Prakt.  Eeilkunde,  1866,  Band  ii.).  The  oxide 
ot  iron  outside  of  the  body  certainly  possesses  an  ozonizing  power 
similar  to  that  of  the  red  disk.  Thus,  a spot  of  iron  mould,  i.e.,  irou 
oxide,  on  linen  will  in  time  destroy  the  fabric.  The  reason  of  this  is 
the  corroding  action  of  the  ozone  which  is  slowly  generated  by  the 
oxide  of  iron.  From  a similar  cause  a fleck  of  rust  on  a bright  surface 
of  steel  will  steadily  enlarge  and  deepen.  It  would  seem  a priori  proba- 
ble that  in  the  blood  iron  acts  as  it  does  out  of  the  body.  If  this  be 
so,  by  increasing  oxidation  an  increase  of  the  iron  in  the  blood  should 
cause  elevation  of  temperature  and  increased  elimination  of  urea.  The 
studies  of  W.  Pokrowsky  ( Virchow's  Archiv,  Bd.  xxii.)  have  shown  that 
m cases  of  anaunia,  after  the  exhibition  of  iron  the  temperature  does 
rise,  even  when  in  the  beginning  it  was  not  below  normal,  and  that 
simultaneously  there  is  an  increase  in  the  daily  elimination  of  urea  • 
and  the  experiments  of  Botkin,  as  quoted  by  Sasse  (I  have  not  seen  the 
original),  establish  the  same  fact  in  regard  to  healthy  men.  The  in- 
creased oxidation  cannot  be  due  simply  to  an  increase  in  the  number  of 
the  red  corpuscles,  for  while  the  latter  accrues  slowly,  Pokrowsky  found 
that  the  temperature  sometimes  rose  within  five  hours  after  the  exhibi- 
tion  of  the  first  dose.  It  would  seem,  therefore,  that  iron  acts  directly 
on  the  blood  as  an  ozonizing  agent.  J 

Iron  in  very  minute  quantity  (Quevenne,  Archives  de  Physiol,  de 
Therap.  et  d Hygiene,  Oct  1854,  p.  93)  is  at  times  present  in  normal 
mine,  and  the  exhibition  of  it  as  a medicine  increases  the  percentao-e 

fhrjrdTnaA°mtd-reT°!'eS  1 (P'  95)’  the  diminution  of 

(sira°"'s  tvs 

accord  with  this.  The  amount  of  iron  in  the  urine  was  found  by  him 

/•  *»»••  *“»•  «•  *iu.  76,  h„„ 

mals.  Both  frogs  and  mammals  nro  kilkdby U S°d-Um  UP°n  the  lower  ani- 
being  vomiting,  purging,  great  fall  of  fh  ki  I ’ 7 nptoms  in  warm-blooded  animals 

and  death.  The  e/perLents  show^ ^ that  ^Prr.Ure’  mUSOulllr  "«*»«•  - «nd  finally  coma 
system  and  the  spinal  motor  centres  are  paralysed.  “ affe°ted’  but  the  vaso-motor 
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to  vary,  in  those  taking  ferruginous  preparations,  very  greatly  and 
unaccountably  from  day  to  day,  but  the  ehmination  commenced  as 
soon  as  the  administration.  Dr.  Zaleski  ( Arch.f . Exper.  Path.  u.  Pharm., 
xxiii.)  believes  that  bis  researches  have  shown  that  iron  is  especially 
eliminated  by  the  liver.  According  to  Quevenne,  the  haloid  salts  escape 
in  the  urine  much  more  freely  than  do  the  other  preparations. 

Almost  all  the  preparations  of  iron  are  more  or  less  astringent, 
and  when  in  the  blood  very  probably  exert  a direct  influence  upon  the 
tissues,  contracting  them  not  merely  by  increasing  their  tone,  but  also 

by  acting  on  their  vital  contractility. 

The  preparations  of  iron  may  be  divided  into  those  which  are  soluble 
and  those  which  are  insoluble  in  water.  At  first  sight  it  would  appear 
that  the  former  class  of  preparations  would  be  those  most  readily  ab- 
sorbed. The  experiments  of  Quevenne  ( loc . cit.)  have,  however,  de- 
monstrated that  these  soluble  preparations  are  largely  precipitated  by 
the  o-astric  juice  even  when  it  is  strongly  acid.  This  precipitate  is 
probably  an  albuminate,  mixed,  when  the  gastric  juice  is  alkaline, 
with  the  oxide  of  the  metal.  It  has  been  further  demonstrated  by 
Quevenne  that  these  precipitates  do  not  yield  so  large  a percentage  o 
material  to  the  acid  gastric  juice  as  do  some  of  the  insoluble  salts. 
According  to  Mialhe  ( Ghimie  appliquee,  Paris,  1856),  after  the  entrance 
of  an  iron  salt  into  the  blood  its  power  of  acting  as  a ferruginous 
tonic  depends  upon  its  capability  of  being  decomposed  by  the  alkalies 
of  the  blood  in  such  a way  as  to  give  origin  to  albuminates.  Prom 
these  considerations  it  would  appear  that  the  question  of  solubility  in 
water  is  of  very  little  importance  in  the  choice  of  a chalybeate.  Que- 
venne has  demonstrated  that  the  reduced  iron  yields  the  largest  per- 
centage, and,  as  it  is  nearly  free  from  astringency,  it  is  probably  the 
best  chalybeate.  If  a soluble  preparation  be  desired  the  amnionic 
potassic  tartrates  are  very  unirritating.  If  Mitscherlich  be  correct  _ 
his  deductions,  the  protosalts  are  more  readily  absorbed  than  the  sesqu  - 
salts,  and  consequently  should  be  preferred  as  a general  ru  e. 

There  are  some  persons  in  whom  iron  produces  headache  . this  can 
only  sometimes  be  obviated  by  the  use  of  laxatives.  The  observations 
of  M Petit  Dr.  K A.  Bubnow,  etc.  (Zeitschr.  f.  Physiolog.  Chem , vi .), 
Ifthe ton  preparations  in  large  doses  inhibit  the  digestive  processes, 

throw  some  liffht  upon  tlicso  cusgs. 

When  iron  is  exhibited  in  the  usual  doses,  only  a small  propo  - 
tion is  absorbed,  the  remainder  escaping  with  the  feces,  to  which  _ 
imparts  a black  color.  This  black  color  is  due  to  a ^vemon  of  t 
iron  into  tannates  and  sulphurets,-the  tannic  acid  of  the  first  co 
pound  being  derived  from  the  food,  the  sulphur  of  the  second  ftom 

the  intestinal  gases.  _ 


.1  left  this  a.  i»  earlier  editl.a.i  ,b.  ,h.  .br^tieu  of  i™ 

„,eds  re-invcstigatiou.  See  ale.  B.rKn.  Bin.  W'ch.wkr.,  18, ,,  „■ 
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Therapeutics. — The  chief  indication  for  the  use  of  iron  is  the  ex- 
istence of  ancemia;  the  contra-indication,  a state  of  plethora:  on  these 
points  sufficient  has  already  been  said,  and  the  peculiar  actions  of  cer- 
tain salts  will  be  considered  under  their  respective  preparations.  The 
preparations  of  iron  which  are  recognized  by  the  U.S.  Pharmacopoeia 
aro  unnecessarily  numerous. 


Ferrum  Reductum — Reduced  Iron.  U.S. — This  preparation  is  also 
known  by  the  names  of  Ferri  Pulvis,  Iron  by  Hydrogen , and  Quevenne's 
Iron , and  is  as  a chalybeate  the  best  of  all  the  various  medicinal  forms 
of  iron.  It  is  made  from  the  subcarbonate  (sesquioxide)  by  exposing 
it  at  a white  heat  to  the  action  of  hydrogen,  which  takes  away  the 
osygen  and  leaves  the  pure  metallic  iron.  It  occurs  as  a light,  iron- 
gray,  tasteless  powder,  which  should  be  completely  dissolved  by  dilute 
sulphuric  acid  without  yielding  the  odor  of  sulphuretted  hydrogen,  and 
when  touched  with  a lighted  taper  should  ignite  and  burn  to  the  brown 
oxide  of  iron.  If  it  be  black,  or  if  it  fail  to  answer  the  tests  given 
above,  it  is  impure ; and  indeed,  as  offered  in  the  shops,  not  rarely  it 
is  entirely  spurious.  Of  all  the  efficient  preparations  of  iron  it  is  the 
freest  from  astringency.  The  dose  is  from  two  to  five  grains,  taken 
in  pill  form  after  meals.  As  it  is  entirely  tasteless,  it  is  frequently 
given  to  children  in  chocolate-drops  or  lozenges,  which  are  taken  as 
confectionery. 


Ferri  Oxidum  Hydratum — Hydrated  Oxide  op  Iron.  U.S. The 

Hydrated  Sesquioxide  of  Iron,  made  by  precipitating  the  tersulphate 
with  ammonia,  is  a reddish-brown  powder,  which  is  used  solely  as  an 
antidote  to  arsenic.  For  this  purpose  it  should  be  freshly  prepared 
and  should  be  so  moist  as  to  constitute  a magma.  Its  virtues  are  de- 
teriorated by  age,  even  when  it  is  kept  under  water,  and  are  entirely 
destroyed  by  drying.  If  the  solution  of  the  tersulphate  of  iron  be  not 
at  hand  in  an  emergency,  the  perchloride  will  yield  just  as  useful  a 
product,  and  carbonate  of  sodium  may  be  substituted,  if  circumstances 
necessitate  it,  for  the  ammonia.  The  precipitate  falls  at  once,  and 
may  be  washed  by  putting  it  in  a piece  of  muslin,  squeezing  out  the 
original  fluid,  and  then  pouring  on  some  fresh  water.  As  the  sesqui 
oxide  of  iron  is  perfectly  innocuous,  it  should  be  very  freely  admhi 
istered  when  used  as  an  antidote,  especially  since  it  acts  only'when  n 
excess.  A teaspoonful  to  a tablespoonful  of  it  should  be  stirred  un  Z 

slry1  ;yhe  fZ'o'T’  d0S°  being  repeated  several  times  ifneces- 
the  hydrated  oiffie  ' f™tu™  cum  Magnesia , U.S,  differs  from 

is  sub8tit,,ted  - 

irritant,  and  is  itself  antidotal  A magne8ia  18  not  at  a11 

cided  advantages  over  the  older  anMoto  l ^ 
and  freely.  tidote.  It  should  be  given  promptly 
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Ferri  Carbonas  Saccharatus.  U.S. — Saccharated  Carbonate  op 
Iron  — This  greenish-gray  powder  is  made  by  precipitating  a sy  1 upy 
solution  of  the  sulphate  of  iron  by  bicarbonate  of  sodium.  Throughout 
the  subsequent  washings,  and  during  drying,  sugar  is  kept  constantly 
present  in  large  amount,  so  as  to  prevent  the  absorption  of  oxygen, 
and  the  consequent  conversion  of  the  protocarbonate  into  the  sesqui- 
oxide  This  is  a very  good  chalybeate,  nearly  free  from  astringency, 
and  may  be  given  in  doses  of  from  three  to  five  grains,  in  pill  form 
Pilules  Ferri  Composites,  U.S,  contain  the  protocarbonate  of  iron  and 
myrrh  They  are  sometimes  used  in  anaemia  with  amenorrhcea , one 
to  three  pills  three  times  a day.  The  Mistura  Ferri  Composita,V.S,  is 
a liquid  preparation  containing  substantially  the  same  ingredients  as 
the  compound  pills.  Dose,  one  to  two  tablespoonfuls. 


Ferri  Sulphas— Sulphate  of  Iron.  U.S.  . (FeO,SOs+ 7HO 
FeSO  4-7H  0).  The  pure  protosulphate  of  iron  is  made  by  dissolving 
iron  in  dilute  sulphuric  acid.  It  occurs  in  transparent  efflorescent 
rhombic  prisms  of  a pale  bluish-green  color  and  a metafile  styptic  taste 
The  sulphate  of  iron  is  a very  decided  astringent,  and  m a concentrated 
form  and  sufficient  amount  acts  as  an  irritant  poison,  producing  vomi  - 
in*  purging,  and  gastro-intestinal  inflammation*  Externally  its  solu- 
tion (five  to  twenty-five  grains  to  the  fluidounce)  is  used  as  an  astringent 
lotion  It  has  been  especially  recommended  m this  form  (3>  to  Oj)  i 
erysipelas.  As  a simple  chalybeate  the  sulphate  of  iron  should  never 
b^ used.  In  chronic  diarrhoea  it  is  sometimes  employed  as  a tome  astrin- 
gent Dose,  five  grains;  in  the  form  of  the  dried  sulphate  {Fern  Sid- 
phas  Exsiccatus,  U.S.),  three  grains.  Ferri  Saifte 
is  simply  a pure  ferrous  sulphate  obtained  by  precipitation,  and  may 
used  instead  of  the  older  preparation. 


Liquor  Ferri  Subsulphatis-Monsel's  Solution  TJ.S.-The  solu- 
tion of  the  subsulphate  [of  the  sesquioxide]  of  iron  (often  mconec  y 
called  solution  of  the  persulphate  of  iron)  is  a most  powerful  astringent 
anfsWie,  and  is  used  solely  as  such.  It  is  but  slighfly i irritant  and 
is  the  best  of  all  the  astringents  for  stanching  hemoiihag 
“ “lied  directly  to  the  part,  as  in  external  ^ 
temesis  In  hemorrhage  from  the  stomach,  ten  diops  . 

riven  in  a tablespoonful  of  water,  the  dose  being  repeided  as  neens^ry. 
Applied  by  means  of  the  atomiser,  it  is  often  very ^enl . 

sis  In  such  a case  the  fluid  to  be  atomized  should  have  the  ..  - 

of  from  five  to  twenty  drops  to  the  ounce.  The  inhalation  shoukUast 
from  five  to  fifteen  minutes,  and  be  repeated  at  "‘e"  | , 

o “ tonger.  It  is  very  essential  that  the  liquid  should  be  finely  pu^er 


patient’s  report  of  symptoms  or  of  the  amount  mgeste  . 
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ized.  In  diphtheria,  Monsel’s  solution  is  very  valuable  applied  freely, 
of  full  strength  or  diluted  pro  re  nata,  to  the  throat  every  three  to 
twelve  hours.  In  overdose,  Monsel’s  solution  is  an  irritant  poison : the 
antidote  is  soap  or  an  alkaline  carbonate. 

The  Solution  of  the  Tersulphate  (Liquor  Ferri  Tersulphatis,  U.S.), 
owing  to  its  irritant  action,  is  used  only  to  make  the  sesquioxide  prep- 
arations. 


Tinctura  Ferri  Chloridi — Tincture  of  Chloride  of  Iron,  U.S.,  con- 
tains the  sesquiehloride  of  iron,  hydrochloric  acid,  and  alcohol,  and,  from 
the  reactions  of  the  last  two  ingredients,  hydrochloric  ether.  It  is  pre- 
pared by  adding  alcohol  to  the  officinal  Liquor  Ferri  Chloridi,  and  is  a red- 
dish-yellow, astringent,  irritating,  somewhat  corrosive  liquid.  It  is  an 
excellent  chalybeate,  possessed  of  peculiar  properties,  probably  in  some 
measure  due  to  the  ether  which  it  contains.  It  is  a diuretic,  increasing 
often  very  decidedly  the  daily  urinary  secretion.  It  appears  also  to 
exert  an  astringent  influence  upon  the  urino-genital  mucous  membrane, 
and  is  frequently  employed  with  tincture  of  cantharides  in  gleet.  In 
chi  onic  Bright's  disease  it  is  often  of  very  great  service  as  a chalybeate 
diuretic.  In  erysipelas  it  is  constantly  employed  with  remarkable  re- 
sults, controlling  the  disease  in  a manner  not  yet  understood.  Analogy 
has  suggested  its  employment  in  other  adynamic  affections,  such  as 
diphtheria  and  pycemia,  but  its  value  in  these  diseases  is  much  more 
doubtful.  Locally  it  is  used  as  an  astringent  in  sore  throat ; for  this 
purpose  its  strength  should  be  reduced  at  least  one-half.  As  it  is  very 
destructive  to  the  teeth,  care  ought  to  be  exercised  in  its  use  about  the 
mouth,  and  also  in  its  administration.  The  dose  is  from  fifteen  to 
thirty  drops,- given  as  a chalybeate  three  times  a day;  in  erysipelas, 
every  two  or  three  hours.  The  orange-yellow  crystalline  deliquescent 
Sesquiehloride  of  Iron  (Ferri  Chloridum)  (Fe2Cl3 — Fe.CL)  is  officinal 
but  is  very  rarely  used. 


Syrupus  Ferri  Iodidi.  U.S.-The  Syrup  of  Iodide  of  Iron  contains 
1.33  per  cent  of  the  dry  protiodide  of  iron  in  the  fluidrachm,  and  is 
ma  e by  agitating  iron,  iodine,  and  water  together,  and  adding  hot  syrup 
It  is  a transparent,  greenish  liquid,  of  a sweet,  ferruginous  taste  It 
deposits  no  sediment  on  keeping,  and  should  not  affect  the  color  of 
s arch.  If  it  strikes  a blue  color  with  the  latter  substance,  it  contains 
fiee  iodine.  The  syrup  of  iodide  of  iron  is  a favorite  remedy  in  those 
cases  of  anaemia  in  which  there  is  a distinct  scrofulous  taint  It  is 

believed  to  possess  the  peculiar  alterative  powers  of  iodine  conjoined 
with  the  tonic  nronerties  of  t+  •„  , , conjoined 

ourrim?  in  nnmnio  l-i  1 ’ ^ 18  muc^  U8e(i  in  scrofulosis  oc- 

»r,  tou“r  j bUf  “ certainly  possesses  no  adv.ont.ngos 

taneouslv  indeed  , “nd  lodlne  "'ll™  S'™  separately  but  simul- 

tive  os  he  separate  me  ullcertoi“  Aether  its  us8  is  as  effec- 

the  sepaiate  admm.etrat.on  of  iodine  and  iron.  The  dose  of  it 
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for  a child  two  years  old  is  five  to  ten  drops ; for  an  adult,  thirty  to 
forty  minims.  As  it  affects  the  teeth  very  seriously,  it  should  always 
he  freely  diluted  when  taken,  and  the  mouth  should  be  well  washed 
after  its  administration. 

Ferri  Iodidum  Saccharatum.  TJ .S.—Saccharated  Iodide  of  Iron  is 
a yellowish-white  or  grayish  powder  which  represents  the  chemical  and 
medical  properties  of  the  corresponding  syrup,  being  prepared  by  a 
parallel  process.  It  may  be  substituted  for  the  syrup  in  doses  of  from 
two  to  five  grains  given  in  pill  form. 

Dialyzed  Iron— Ferrum  Dialysatum.- This  is  a clear,  neutral,  nearly 
tasteless,  dark-red  liquid,  prepared  by  dialyzing  a solution  of  the  chlo- 
ride of  iron  Its  exact  chemical  composition  is  uncertain.  It  contains 
a minute  proportion  of  chloride,  and  it  is  possible  that  the  iron  exists 
as  a basic  oxychloride.  It  bears  dilution  with  pure  water,  but  is  at 
once  precipitated  by  alkalies,  almost  all  soluble  salts,  and  many  organic 
substances.  As  the  iron  oxide  in  this  condition  is  unable  to  pass  through 
animal  membranes,  it  has  been  asserted  that  it  cannot  be  absorbed. 
Clinical  experience  shows,  however,  that  it  is  absorbed,  and  a priori  it 
seems  certain  that  the  dialyzed  iron  must  undergo  change  the  moment 
it  enters  the  stomach.  In  what  form  absorption  takes  place  we  do  not 
know.  Its  tastelessness,  harmlessness  to  the  teeth,  and  compaiativ 
freedom  from  astringency  have  rendered  it  a favorite  chalybeate,  not- 
withstanding its  feebleness.  The  assertion  frequently  made  that  it  never 
constipates  is  an  error.  It  should  never  be  used  m combination.  The 
dose  is  twenty  to  forty  drops.  Dialyzed  iron  is  antidotal  toaneiuj. 
It  is  harmless,  and  in  cases  of  poisoning  a tablespoonful  should  be  - 
ministered  at  once,  and  repeated  pro  re  nata  (see  Phila.  Med.  Times, 

V01  TherePare  four  officinal  Citrates  of  Iron , all  soluble  in  water  A Two  of 
these  (Ferri  Citras  and  Ferri  et  Ammonii  Citras)  occur  in garnety- 
red  scales  and  are  simply  mild  chalybeates.  Dose,  five  giains.  The 
Otrate  of  Iron  and  Quinine  (Ferri  et  Quinine  Citras)  is  in  transparent 
s^es  varyffig  from  reddish  brown  to  yellowish  brown  in  color,  with  a 
tint  of  green.  The  Citrate  of  Iron  and  Strychnine  (Ferri  et  Strychnine 

Citras)  contains  one  per  cent,  of  strychnine.  Tartras 

There  are  two  officinal  Tartrates  of  Iron  (Ferri  et  Ammonii  Tartba 

asssr  gaarsegaatf 

, ^ ,,  phnrm  svii.  466)  has  experimented  upon 

* Dr.  Glaevccke  {Arch.  f.  **»"•  J ' f Uo  finds  that  the  iron  appears  in  the 
rabbits  by  the  hypodermic  mjectmn  of  cltrlt°  ° d in  two  t0  four  hours,  and  that 

urine  in  half  an  hour,  that  the  -ax.mum  proporUon  ^ ^ ^ ^ injo<:tions  arc  „n 
after  twenty-five  hours  elunmation  ccas  . used  for  an  adult  was 

borne,  and  the  therapeutic  effects  satisfactory.  The 

about  1.5  grains. 
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Dactas,  U.S.)  occurs  in  greenish-white  crystalline  crusts  or  grains,  sol- 
uble in  forty-eight  parts  of  water.  It  is  a good  chalybeate.  Dose,  five 
grains.  There  are  two  officinal  Phosphates  of  Iron,  which  may  be  used 
in  five-grain  doses.  Ferri  Phosphas  is  a bright  slate-colored  insolu- 
ble powder.  Ferri  Pyrophosphas  is  an  excellent  preparation,  occur- 
ring in  apple-green  scales,  somewhat  soluble  in  water,  and  nearly  free 
from  astringency  and  ferruginous  taste.  Ammonio-ferric  Alum  (Ferri  et 
Ammonii  Sulphas,  U.S.)  occurs  in  octahedral  crystals  of  a pale  violet 
color.  It  is  freely  soluble  in  water,  is  very  astringent,  and  is  used  only 
in  atonic  leucorrhcea,  in  which  affection  marked  benefit  is  often  gained 
by  the  exhibition  of  it  in  five-grain  doses  three  times  a day.  Bro- 
mide of  Iron  (not  officinal)  has  recently  been  highly  recommended  by 
Dr.  Da  Costa  in  chorea  and  incontinence  of  urine  in  children  ( Medical 
and  Surgical  Reporter , 1874).  He  gives,  to  a child,  five  grains,  dissolved 
in  sjiup,  and  rapidly  increases  the  dose  to  twenty  grains.  In  a few 
trials  I have  found  it  useless  in  chorea. 


Manganese.  The  Black  Oxide  of  Manganese  (Mangani  Oxidum 
Migrum,  U.S.),  and  the  Sulphate  (Mangani  Sulphas,  U.S.),  have  been 
supposed  by  some  to  possess  therapeutic  properties  similar  to  those  of 
iron.  The  metal  manganesium  certainly  exists  in  the  blood,  but  its 
salts  have  failed  to  gain  the  confidence  of  the  profession,  although 
highly  recommended  by  Harmon,  of  Belgium,  and  by  Petrequin  (Nou- 
velles  Recherches  du  Manganese,  2d  ed.,  Paris,  1852,  also  Bull.  Therap. 
March,  1852)  as  an  adjuvant  to  the  chalybeates.  In  Dr.  Garrod’s  ex- 
periments upon  amemia  {Med.  Times  and  Gaz.,  1863)  the  preparations 
of  manganese  failed  to  be  of  service.  C.  C.  Gmelin  is  said  ( U.S.  Dispen- 
satory) to  have  found  the  sulphate  act  as  a powerful  cholagogue  on  the 
lower  animals ; and  Dr.  Thomson  states  that  it  is  a purgative  to  man 
in  doses  of  one  or  two  drachms.  Dr.  Leand  affirms  (Glasgow  Med 

18to)  that  the  oxide  of  manganese  is  therapeutically  equiva. 
lent  to  the  preparations  of  bismuth  excepting  in  that  it  does  not  con- 

stipate,  and  that  it  may  be  used  with  advantage  in  gastralnia  pyrosis 
and  similar  stomachic  derangements.  gasuatgia,  pyrosis, 


ACIDUM  SULPHURICUM— SULPHURIC  ACID.  U.S. 

HquMGp  is  whe11  Pm-e  a colorless,  heavy 

ura„(dPbe®  omes  1 dens7  W?  \UW  ^ 

posits  crystals  ^ 

ootroSvnrboTl^nfmriTn7COn?Mrated  8ulphuric  aeid  is  powerfully 

of  water  and  iLtHL c T®  ° t,88UM'  “b8tr“‘i”S  the  elements 
leaving  the  carbon  untouched.  It  consequently  blackens 
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organic  matter  at  the  same  time  that  it  destroys  its  texture  * When 
administered  in  therapeutic  doses  and  absorbed  into  the  blood,  it  is  con- 
verted into  sulphates,  and  as  such,  so  far  as  is  known,  is  eliminated. 

It  escapes  by  the  kidneys,  as  has  been  proved  by  Dr.  H.  Bence 
Jones  (Lectures  on  Pathol,  and  Therap,  London,  1867)  in  regard  to 
lar-e  therapeutic  doses,  and  is  attested  by  Maukopff  as  occurring  after 
poisoning.  As,  however,  the  amount  of  elimination  by  the  kidneys 
seems  to  be  slight,  it  is  very  probable,  as  Dr.  Headland  {Action  of 
Medicines,  London,  1852)  conjectures,  that  it  is  excreted  both  by  the 
lower  bowel  and  by  the  skin.  Locally  applied,  dilute  sulphuric  acid  is 
an  astringent,  and  clinical  experience  proves  that  it  exerts  a sum  ar 
action  when  taken  into  the  system.  Under  such  circumstances  its 
astringent  influence  is  most  marked  upon  the  skin  and  intestine,— parts 
which  are  believed  to  excrete  it : it  is  therefore  possible  that  this  action 
is  in  a measure  local,  and  dependent  upon  the  presence  of  the  excreted 

^Therapeutics.— Concentrated  sulphuric  acid  is  not  rarely  used  as 
an  escharotic,  for  which  purpose  it  is  mixed  with  finely-powdered 
charcoal  so  as  to  form  a paste.  Appropriately  diluted,  it  has  been  use 
as  a stimulant  and  astringent  lotion  in  venereal  and  other  indolent  ulcers. 
Internally,  sulphuric  acid  is  very  useful  as  an  astringent  in  colliquative 
sweats  0 light-sweats ) and  in  profuse  serous  diarrhoeas.  I have  used  it 
with  great  advantage  in  the  sudden  serous  vomiting  and  purging  of 

infants  known  as  cholera  infantum. 

It  has  been  employed  with  advantage  in  cholera,  and  a remarkable 

6erie8  b ervatioVby  Dr.  B.  0.  Curtin  (*  Med.  Trnes,  vol.  ». 
: Z)  at  least  furnish  good  reason  for  further  testing  its  P»~ 
a prophylactic  against  this  disease.  The  facts  recorded  by  Dr.  Cm  tin 
are  a!  follows.  A very  severe  epidemic  of  the  disease  ceased  in  the 
Insane  Department  of  the  Philadelphia  Almshouse  within  twelve  hours 
after  the  lunatics  were  all  put  upon  the  free  use  of  sulphuric  ac  d 

lemonade ; the  only  new  ease  after  this  being  in  > - * " 
use  the  prophylactic.  Two  days  after  the  use  of  the  sulphuric  acid 

and  these  wards,  although  in  no  way  isolated,  were  the  on  V 1 , 

the  institution  unvisited  by  the  disease. 

Sulphuric  acid  was  formerly  used  in  liemorAages,  hut  is  now  iare_> 

. TUe  observation  of  Ore  (P.-pte.-W. 

uu- 5M)- Tta  “ij  u p”tob'-v  “ 
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employed.  It  is,  I think,  much  less  efficacious  than  some  other  reme- 
dies. In  acute  lead-poisoning  the  dilute  acid  is  an  efficient  antidote,  and 
it  has  been  proposed  by  M.  Gendrin  (Dr.  Bennett,  Lancet , 1856)  as  a 
remedy  in  chronic  lead-poisoning.  As,  however,  he  combined  its  internal 
exhibition  with  the  daily  use  of  warm  sulphur-baths,  it  is  doubtful  how 
much  of  the  successful  result  was  due  to  its  action.  It  is  difficult  to 
perceive  how  it  can  do  good  in  these  cases,  and  I do  not  think  the 
clinical  proof  that  it  does  so  has  as  yet  been  brought  forward. 

Toxicology.— When  swallowed  in  concentrated  form,  sulphuric  acid 
acts  as  a corrosive  poison.  Death  from  collapse  has  resulted  in  two 
hours  and  a half  (case,  Med.  Times  and  Gaz.,  vol.  i.,  1863),  but  usually 
the  course  of  sulphuric  acid  poisoning  is  much  more  protracted,  the 
fatal  result  having  been  delayed  in  some  cases  for  several  months.  The 
usual  symptoms  are  pain  in  the  mouth,  throat,  and  epigastrium,  violent 
vomiting,  often  of  tarry  matters,  with  symptoms  of  collapse,  such  as 
cold  extremities,  feeble  pulse,  suppressed  voice,  and  clammy  skin.  The 
mind  is  generally  clear  to  the  last.  Profuse,  and  sometimes  bloody 
salivation  is  commonly  present.  The  parotids  sometimes  swell  as  early 
as  the  fourth  day,  and  Maukopff  (8yd.  Sac.  Year-Book,  1863)  has  seen 
suppurative  parotitis  apparently  induced  by  closure  of  the  duct  of 
bteno,  retention  of  secretion,  and  consequent  irritation  of  the  gland 
The  later  symptoms  are  those  of  ulceration  of  the  oesophagus  and 
stomach,  and  need  not  be  dwelt  upon  here.  The  larynx  is  often  pro- 

fXh '(  C%  There  iS  a Tel'7  marked  inereaso  in  ‘he  amount  of 
8U  phates  m the  urine,  which  may  be  albuminous  and  contain  granular 

casts  Desquamative  nephritis  may  be  developed  several  days  after  the 

“t  er  l Thus,  in  one  of  the  cases  reported 

by  Maukopff,  urme  which  had  ceased  to  be  albuminous  on  the  third  day 
became  so  again  on  the  twentieth,  with  a simultaneous  development  of 

fcund00*  T®  blootl-corPusele8i  after  death  tubular  nephritis  was 
found  Another  symptom  noted  by  Maukopff  was  intercostal  neuralgia. 
■A-Ilgi  death,  greater  or  less  destmotirm  r\P  i_  ^ 

stomach  or  of  the  air-passages  is ^ found  ' The  hi  Ti  ^ ^ 

ing ^onsistTin Tlfrimmediate  andUb  °f 

should  be  given  in  milk  or  in  w . exhlbltl0n  of  the  antidotes,  which 
nesia,  whitewash,  and  soap  pi  • 16  beS!  antldotes  are  chalk,  mag- 
hue  carbonates,  e"us  they  a™  ttZ  T ™ ^ °f  the 

in  these  cases  time  is  a matter  „?  tpT  fating.  As,  however, 

bonates  be  the  only  antidotes  at  t lii  lmPortance> the  alkaline  car- 
AnMtMSTEaJ^ 

diluted,  and  with  the  Sis 2 ^ P"P«£ 

teeth.  It  is  best  admintSd  i^tT  >,  the 

Sulphuricum  Dilutum~\  to  One  m 61  ber  of  the  *'*“<«  ( Acidum 

to  9,  U.S. ; sp.gr,  1.082;  dose,  ten  to  thirty 
31  J 
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drops')  or  of  tlio  aromatic  sulphuric  acid  ( Acidum  Sulphuricum  Aromati- 
cum 1 to  5,  U.S.).  The  last  preparation  contains  alcohol  and  aro- 

matics. Its  dose  is  from  ten  to  twenty  drops. 

acidum  hydrochloricum— hydrochloric  acid. 

u.s. 

Hydrochloric  acid  is  a colorless  aqueous  solution  of  hydrochloric 
acid  gas,  having  the  specific  gravity  of  1.160,  and  containing  rather 
more'  than  33.9  per  cent,  of  the  gas.  The  hydrochloric  or 
of  commerce  commonly  has  a yellowish  tint,  produced  by  sesqmchlor.de 

of  iron  or  sometimes  by  organic  mattci.  . . , 

Physiological  Action— In  its  concentrated  form  hydrochloric  acid 
is  hivhly  corrosive,  but  less  so  than  either  sulphuric  or  nitric  acid.  Its 
astringent  properties  are  not  all  decided,  if  indeed  ,t  real  y possess 
“ y As  it  probably  is  one  of  the  natural  acids  of  the  stomach,  it 
Zldten,  as  though  it  ought  to  be  capable  of  aiding  digest, cm  It 
also  appears  to  have  influence  over  the  glandular  system 
mentary  canal,  increasing  by  its  action  their  normal  secretions. 
Therapeutics.— In  stomachic  dyspepsia , muriatic  acid,  w 

T-“/-the  use  of 

that  the  acids  do  any  real  good.  recommended  by  Bretonneau 

Locally,  diluted  muriatic  acid  has  been  reconmendec l y ^ ^ 

in  diphtheria.  He  employed  a mixture  of  one  pa  f h h 

parts  of  honey;  but  bolder  Petitioners  have  used  t of  = a 

with,  it  is  asserted,  good  effect.  It  should  be  appdied  ty  ^ ^ ^ 

little  mop,  scrupulous  care  being  exercise  membrane, 

from  coming  in  contact  with  parts  not  protected  by  a 

Toxicology. — Hydrochloric  acid,  as  a PO«on  » mmilar , 

to,  but  less  powerful  than,  su  ” ' aoi<j  (Boston  Medical  and 

5K5  JKK  “ r-  — - --  - - — 

"id  is  best  given  ^be  form  of  the  o«cinal 

Acidum  Eydrochloricum  Dilutum  (3iv  to  J ’ 1’  g 

to  thirty  drops,  properly  diluted. 

ACIDUM  NITRICUM — NITRIC  ACID.  U.S.  . 

A liquid  of  the  specific  gravity  of  1.420,  which  as,  fi«t  made  m co  or- 

lcseAJ  by  exposure  to  the  *^^y  corrosive  to 

all  of  the  common  metals  except  g > 
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living  tissue,  which  it  stains  an  indelible  yellow.  When  diluted  it 
converts  most  animal  and  vegetable  substances  into  oxalic,  malic,  or 
carbonic  acid. 

Physiological  Action.— When  applied  to  any  portion  of  the  living 
organism,  nitric  acid  acts  as  a most  powerful  chemical  caustic.  When 
very  greatly  diluted,  it  is  a simple  local  stimulant,  with  very  slight 
astringent  powers.  Owing  to  its  chemical  activity,  its  vapor  was&at 
one  time  used  as  a disinfectant ; but  it  has  been  superseded  by  other 
substances.  Taken  internally  in  small  amount,  it  acts  as  a stimulant 
upon  the  glandular  system  of  the  alimentary  canal,  and  in  serous  diar- 
rhoea appears  to  exert  an  astringent  influence.  It  seems  to  me  very 
probable  that  these  effects  are  local  rather  than  constitutional,  due  to 
a direct  action  of  the  acid  upon  the  mucous  membrane  of  the  bowel. 
On  entering  the  blood,  nitric  acid  must  be  converted  into  a nitrate, 
in  regard  to  its  elimination  we  have  but  little  definite  information, 
but  it  probably  escapes  through  the  same  channels  as  does  sulphuric 

THERAPEUTics.-Hitric  acid  is  used  quite  frequently  as  an  escharotic 
especially  in  cases  of  chancres  and  venereal  or  other  warts.  In  its  em’ 
ployment  care  should  be  taken  to  protect  the  sound  tissue  by  oil  or 

“0r;  if  af  T f 80ap;  may  be  applied  means  of  a 8PIinte- 

wood,  or,  if  it  is  to  be  used  more  freely,  by  a little  mop.  When  it  has 
penetrated  as  deeply  as  is  desirable,  washing  the  part  with  warm  soap- 
suds will  prevent  further  action.  Very  much  diluted  (five  to  twenty 
diops  to  the  ounce),  it  forms  a good  stimulant  lotion  for  indolent  ulcerl 
It  should  not  be  employed  as  a mouth-wash,  on  account  of  its  destructive 
action  on  the  teeth.  Of  course  this  does  not  apply  to  its  use  as  a caustic 
m cancrum  oris,  m which,  as  in  other  forms  of  acute  gangrene  such  as 

—rsssr il  is  very  ~ 

dtathem,  m the  dyscrasia  of  constitutional  syphilis  nHric  Z JZ \ 

LTyed  with  ad™^’ 

-r  t\  in 

camphor®,  fSvui;  Misce,  et  adde  Tinct.  opH  , S A f T 

part  to  be  taken  everv  three  ™ i J’:’  xl-  fe.— A fourth 

Camphor  Mixture  a preparation  similn  ^ ^+1  .U?der  the  narae  of  Hope's 
has  gradually  lost  the  confidence  f V°  Ue„has  been  much  U8ed,  but 
because  on  leoroticol^ZoJ  T/™™’  ^ 1 »oIieTO. 
from.  The  Nitrous  AM ot  the  L llas  b“" 
Pharmacopceia)  h an  orange^  *£ 
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a solution  of  nitric  oxide  in  nitric  acid.  When  it  is  diluted  with  water 
it  is  after  a short  time  converted  into  simple  nitric  acid.  01  is  reason 
it  has  been  customary  to  substitute  nitric  acid  for  the  Acidum  Nitrosurn 
of  Hope’s  original  formula.  It  should  be  noted,  however,  that  the  latter 
only  provided  sufficient  of  the  remedy  to  last  a few  hours,  and,  as  the 
reaction  which  has  been  spoken  of  requires  some  time  for  its  pei  or - 
ance,  I do  not  think  that  theory  in  truth  warrants  the  change, 
cally  I have  failed  absolutely  with  the  new  formula,  when  immediate 
relief  was  afterwards  obtained  by  the  use  of  the  me  lcl^  P^eP 
according  to  the  old  plan.  Made  in  this  way  and  used  while  fresh, 
Hope’s  Camphor  Mixture  is  a very  efficient  though  disagreeable  remedy 
in  diarrhoeas  connected  with  disordered  secretion  of  the  liver  and  other 

glands  of  the  alimentary  canal.  twpntv 

' AMIINISTKATION.-The  dose  of  the  strong  acid  ,s  from  lire  to  twenty 

drops;  of  the  diluted  ( Acidum  Nitricum  Dilutum— 1 to  6,  U.S. , sp.  g . 

1 068')  from  fifteen  to  sixty  drops.  . , . 

' Toxicology . — When  taken  in  a concentrated  form,  mtno  aCld  ^ 
corrosive  poison,  exceeding  even  sulphuric  acid  in  violence.  The  sy  p- 
toms  so  closely  resemble  those  induced  by  the  latter  substance  that 
is  unnecessary  to  detail  them  here,  as  is  also  true  of  the  tre atmenl 
The  distinguishing  character  is  to  be  found  in  the  color  of  the  affecte 
issues  which  in  nitric  acid  poisoning  are  stained  of  a deep  yellow. 

acidum  ottbo-hydeoohlobicum-otteo-hydeoohlo. 

RIC  .A.OII3.  U.S. 

This  preparation  is  made  by  mixing  three  parts  of  nitric  with  five 
, f l v(i  rochloric  acid  If  the  acid  is  sufficiently  strong,  an  oiang 

lemon-yellow,  and  the  odor  of  chlorine  -tne^y  ^ ^ 

changes  are  h“t<ined  by  1 gh  b ,]ow  acid  is  directed  by  the 

stoppered  bottle  >■  g“inieaf  8tudieS  have  convinced  me  that  the 

red  color.  In  some  oases  it  has  seemed  to  me  useful  on.y 
latter  form.  The  lemon-yellow  acid  ,s  n early | or  nitr0. 

Puvs.onootCAL  AoTton.-Concentrated u aotio„  in 

muriatic  acid  is  exceedingly  coiiosive.  , f der  tdc  head  of 

small  doses  is  purely  clinical,  and  w.U  be  spoken  of  und,  ^ 

rr— Correa,,  %&££ 

r^^XrCti.  -ration,  - 

•when  applied  to  the  skin  by  means  of  baths. 
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Therapeutics. — The  remedial  value  of  nitro-liydrochloric  acid  de- 
pends chiefly  upon  the  power  which  it  possesses  to  a much  greater 
degree  than  any  other  of  the  mineral  acids  of  influencing  the  action  of 
the  liver  and  other  glandular  organs  of  the  alimentary  canal.  Origi- 
nally proposed  by  Dr.  Scott,  of  Bombay,  in  the  chronic  hepatitis  of  hot 
climates,  it  has  been  used  with  great  success  by  Annesley,  Martin,  and 
other  famous  India  surgeons.  The  remedy  would  seem  not  to  be  indi- 
cated in  hepatitis  with  high  fever  and  a tendency  to  rapid  suppuration 
so  much  as  in  the  slower  form  of  the  affection,  which  normally  ends 
in  chronic  enlargement  and  induration  of  the  viscus.  In  the  habitual 
congestion  of  the  liver  occasionally  seen  in  this  climate  I have  used  it 
with  the  most  marked  benefit.  In  the  still  milder  affection  known  as 
11  biliousness,”  whose  pathology  is  probably  a torpid  condition  of  the 
small  glands  of  the  alimentary  mucous  membrane  as  well  as  of  the 
liver,  nitro-muriatic  acid  has  yielded  in  my  hands  most  excellent  results. 
That  the  remedy  does  act  upon  the  liver  is  proved  by  the  fact  that  in 
these  cases  it  sometimes  produces  violent  bilious  diarrhoea.  When 
jaundice  depends  upon  obstruction  or  upon  any  of  the  severer  organic 
diseases  of  the  liver,  the  acid  is  of  little  if  any  use;  when,  however, 
the  jaundice  depends  upon  torpor  of  the  liver,  or  even  when  it  is  catar- 
rhal in  origin,  the  remedy  may  be  of  great  service.  Even  in  the  early 
stages  of  cirrhosis,  while  the  liver  is  still  enlarged,  nitro-muriatic  acid 
should  be  tided,  as  in  some  cases  apparently  of  this  character  great 
benefit  has  been  derived  from  its  use. 

In  those  forms  of  chronic  diarrhoea  in  which  the  disease  is  really  an 
intestinal  dyspepsia,  nitro-hydrochloric  acid  may  be  of  the  utmost  ser- 
vice, benefiting  and  even  curing  cases  which  have  resisted  other  treat- 
ment. As  the  effect  of  the  acid  is  not  a sudden  one,  it  is  evident  that 
it  acts  in  these  cases  not  as  an  astringent,  but  by  restoring  the  normal 
digestive  power. 

. There  18  a morbid  condition,  probably  dependent  upon  defective 
primary  assimilation,  in  which  the  chief  symptoms  are  general  malaise, 
a feeling  of  weakness,  a lack  of  elasticity,  and  a very  great  depression  of 
spnits,  in  which  crystals  of  oxalate  of  lime  are  generally  to  be  found 

in  the  urine,  and  in  which  nitro-muriatic  acid  produces  in  a few  days 
a surprising  revolution.  J 


svohUis  and^°hf"v  !h6  "d  baa  beon  “ constitutional 

no  doubt  dl,  IT  nlcerat,ve  *'”-«/ Tedious.  In  these  diseases  it 
“ g0?d  l,y  ‘“proving  digestion  and  increasing  glandular 

SMt^ro18  "r'eB80n  t0  WiCV°  tbat  “ i8  “ “Iterative. 

p“d  a°s“the  5 “drai"  °-«uld  beSy  p “ 

JS;  "hen  the  un?BS  Ch  baVe  b8en  8l>oken  of  tal“  Place  more 
muSo  acid  i a„rt'8,r,Xed  WUb  Wa‘er'  tho  “fflcioal  ^ nitre- 
ration  the  strono-  a ”°i  0 preparation.  As  light  hastens  its  deterio- 

ration, the  strong  acid  should  always  bo  kept  in  a dark  bottle  with  a 
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glass  stopper.  Directly  after  mixing  the  acids  the  evolution  of  gas 
may  be  so  great  as  to  necessitate  its  being  allowed  to  escape.  After 
six  or  eight  hours,  however,  the  bottle  should  bo  closely  stoppered. 
The  dose  of  the  strong  acid  is  from  five  to  eight  drops,  properly  diluted, 

and  taken  through  a tube  after  meals. 

In  chronic  hepatic  diseases  the  external  application  of  the  acid  seems 
to  give  even  better  results  than  its  internal  use.  In  India,  according 
to  Sir  Ranald  Martin,  the  bath  is  used  as  follows.  Take  Hydrochloric 
acid  fSiii,  Nitric  acid  fgii,  Water  fgv.  Mix.  Two  gal  ons  of  water 
and  six  fluidounces  of  the  above  mixture  suffice  for  a bath,  which  wi 
keep  fit  for  use  during  three  days,  provided  half  a flQidounce  of  acid 
and  a pint  of  water  are  added  morning  and  evening.  The  bath  must 
of  course  be  given  in  wooden  or  earthenware  vessels,  and  if  it  becomes 
necessary  to  warm  it  only  a portion  should  be  heated,  and  the  rest  en 
added.  In  urgent  cases  the  whole  body  may  be  immersed  in  the  bath 
but  generally  a foot-bath  is  preferable,  the  inside  of  the  thighs  an 
arms  and  the  hepatic  region  being  at  the  same  time  sponged.  T 
bath  should  be  repeated  twice  daily,  lasting  each  time  for  ten  or  fif- 

teenmmuteSad  ^ experience  in  this  method  of  using  nitro-muriatic 

acid  but  have  derived  great  benefit  from  the  application  of  the  ac.d 
over  the  hepatic  region.  My  plan  has  been  to  wring  out  a large  piece 
(eight  by  ten  inches)  of  spongio-piline,  or  of  canton  flannel  (sevei 
layers)  in  a lotion  of  a strength  varying,  according  to  the  irntabffi  y 
of  tlie^patient’s  skin,  from  one  to  three  iuidraehms  to  ‘he  pmt  and  to 
aimlv  this  over  the  right  hypochondrium,  covering  it  with  a piece  o 
o led  silk  supported  by  a bandage.  The  application  sometimes  causes 
a prickling  sensation,  and  after  a time  may  produce  a profuse  local 
sweating.  The  dressing  may  be  left  on  from  half  an  hour  to  an  hour 
and  be  repeated  three  or  four  times  a day:  some  patients  can  wea 

alllToxicoLOoT— ' When  taken  in  poisonous  doses,  nitro-kydrochloric 

a„d  its  antidotes  are  the  same  as  those  of  other  mineral  aci  s. 

Lactic  Acid  (Ac.dum  Lacticum,  US.)  appears  to  bo  the  natural 
acid  of  the  gastric  juice,  and  may  with  propriety  be  used  urn  a i - 
rant  to  pepsin  in  doses  of  half  a drachm  throe  *™»*£*-  ^ 
conceiving  that  sleep  is  due  to  ‘h®  rimented  with  it  and 

of  tissue-change  among  which  is  toctm  a 1 ful  soporifics 

its  soda  salt,  and  announced  that  they  hcted  1 1875, 

“f^Sub^utlr^pemby  Dr.  E.  Mendel  JM.  I~Ar„ 
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1876,  No.  17),  Dr.  Erler  ( Centralbl.  f.  Med.  Wissens.,  1876,  p.  658),  Dr. 
Fischer  ( Lond . Med.  Record , 1877,  p.  193),  Dr.  Lothar  ( Virchow’s  Archiv, 
lxvi.  120),  and  Dr.  Senator  ( Berlin . Klin.  Wochenschr.,  1877,  p.  537), 
have  shown  that  the  hypnotic  powers  of  lactic  acid  and  its  salts  are 
very  feeble  and  uncertain.  The  largo  doses  used  also  are  very  prone 
to  produce  irritation  of  the  alimentary  canal,  and  Senator  noticed  the 
production  of  rheumatic  pains.  From  three  to  nine  drachms  of  the 
lactate  of  sodium  may  be  given  at  a dose. 


PHOSPHORUS.  (P.)  U.S. 

Phosphorus  is  a translucent,  when  pure  nearly  colorless,  but  usually 
slightly  yellowish,  highly  inflammable  elementary  body,  which  is  taste- 
less, but  possessed  of  a peculiar  alliaceous  odor.  It  is  obtained  from 
the  phosphate  of  calcium  of  calcined  bones,  by  taking  away  the  lime 
with  sulphuric  acid  and  deoxidizing  the  residuum  by  heating  with 
charcoal.  It  is  insoluble  in  water,  sparingly  soluble  in  ether,  absolute 
alcohol,  and  the  oils,  freely  so  in  chloroform.  It  takes  fire  at  100°  F., 
and  melts  at  108°  F.  In  the  shops  it  is  in  cylindrical  sticks,  covered 
w ith  a whitish  layer,  and  having  when  cut  a waxy  consistence  and 
lustre.  When  properly  treated,  it  is  converted  into  several  allotropic 
forms,  the  red  phosphorus,  black  phosphorus,  and  the  crystallized 
metallic  phosphorus  of  Hittorf.  The  first  of  these  is  the  most  impor- 
tant ; it  is  brittle,  does  not  take  fire  at  ordinary  temperatures,  and  is 
said  not  to  be  poisonous. 

Physiological  Action.  The  physiological  action  of  phosphorus 
m therapeutic  doses  is  probably  entirely  different  from  that  which  it 
exerts  when  in  larger  amounts.  It  is  a constituent  of  most  of  the  more 
important  tissues,  and  is  especially  abundant  in  the  nerve-centres.  Like 
iron,  cod-liver  oil,  etc.,  it  appears  to  act  when  given  in  minute  quantity 
as  a stimulant  to  the  nutrition  of  the  tissues,  into  whose  composition 
it  enters.  So  far  as  the  nervous  system  is  concerned,  this  assertion 
rests  chiefly  upon  clinical  observation;  but  Dr.  Wegner  (Virchow’s 
Ar^iv , June  22,  1872)  has  experimentally  demonstrate!  such  an  action 
upon  the  bony  tissues.  He  found  that  when  adult  animals  were  fed 
upon  minute  doses  of  phosphorus  the  spongy  tissue  in  the  long  and 

fZl  Z Wa8i  ’ the  C°mpaCt  ti8SUe  was  rendered  more 

shafts  of  7 UeW  tl88Ue  WaS  deP°8ited  uP°n  the  inside  of  the 

s afts  of  the  long  bones,  in  some  instances  until  the  marrow-cavity  was 

:o“edThe  aCt'°n  UPOn  ““  — ~ 

andPuT„t°ZWa8at  °”e  ‘im°  be'iCV<id  ‘°  be  a stimulant, 

“huluTof  ,ZV-/  such  an  influ<!nce-  In  th0  •acut0  “<™, 

en%act  L„rXl  t~“  ' ^ ““  ~ » 

JTJZZ2  b8|  ‘10r0after  “ldUCOd'  “ " C°rtain  that  ia  Poisonous 

phosphoius  acls  os  phosphorus,  and  when  it  is  administered 
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therapeutically  it  certainly  enters  the  blood  in  its  elemental  form,  and, 

I believe,  acts  as  such.  Dr.  Wegner  advances  the  following  reasons  for 
believing  that  it  doos  not  act  as  phosphoric  acid  so  far  as  the  bony 
tissues  are  concerned.  First,  no  similar  action  can  be  obtained  ftom 
phosphoric  acid  unless  from  eight  hundred  to  one  thousand  times  the 
proportional  dose  be  given.  Second,  the  newly-formed  tissue  is  at  fiist 
gelatinous.  Third,  there  is  no  excess  of  phosphates  in  the  bone. 
Fourth,  when  the  food  is  deprived  of  lime  the  same  new  tissue  arises, 

but  remains  in  a soft,  gelatinous  state. 

Therapeutics.— The  chief  use  of  phosphorus  in  medicine  is  as  a 
nutrient  tonic  to  the  nervous  system.  In  all  cases  of  chronic  nervous 
exhaustion,  whether  involving  the  cerebral  or  the  spinal  centres,  it  is  of 
great  value.  I have  seen  marked  benefit  from  its  use  when  the  symp- 
toms were  not  severe  enough  to  indicate  organic  lesion ; but  the  most 
remarkable  results  have  been  in  the  cases  in  which  the  structure  of 
the  centres  was  apparently  deeply  implicated.  In  threatening  cerebral 
softening , in  myelitic  paraplegia  from  excessive  venery,  it  is  the  only 
drug  which  appears  really  to  affect  the  nerve-centres. 

Attention  has  recently  been  called  by  several  writers  to  its  virtues  in 
neuralgia;  and,  as  neuralgia  is  often  simply  an  expression  of  exhausted 
nerve-power,  the  use  of  phosphorus  is  commended  by  reason  as  we 

as  by  experience.  A 

It  is  probable  that  it  may  be  of  value  in  some  cases  of  impaired 

vitality,  although  the  nervous  system  be  not  obviously  implicated.  Dr. 
H Eames  ( Dublin  Journ.  Med.  Sci.,  Jan.  1872)  states  that  he  has  ob- 
tained great  benefit  from  its  use  in  obstinate  skm-affections,  such  as 
lupus,  acne,  and  psoriasis.  It  has  also  been  asserted  to  be  useful  m 

“Tn ‘a*  count  of  its  marked  influence  on  the  development  of  bone, 
Dr  Werner  suggested  its  use  in  osteomalacia  and  m rickets,  and  -D  . 

Friese  states  A «»■  1877’  437)  tbat  ‘'e  “ 

success  from  its  use  in  combination  with  iron  in  several  cases  in  which 

ordinary  treatment  had  failed.  The  recent  elaborate  article  of  M.  Kas- 
..  , Y/r  TTliv  Med  1884  115)  confirms  this  specific  action 

bo  persistently  administered  ,0 

all  rachitic  children.  Professor  Samuel  B.  Percy  has  used  Vdovas 
successfully  for  repeated  furuncular  eruptions  ( Trans,  rimer.  Med.  Assoc., 

1 ^’toxicology. — The  ingestion  of  a fatal  dose  of  phosphorus  is  not 
followed  by  any  sensible  effects  for  somo  time.  After,  however  ron 
three  to  twelve  hours  a sense  of  weakness  and  ot  genera  wre  e 
manifests  itself,  and  in  a large  proportion  of  the  cases  0*0* W “ 
“win,  eighty -eight  per  cent.)  is  accompanied,  or  soon  followed,  bj 


♦ Dr.  Ttvvignot,  Tiers.  * TUrap'utiq*'  ^ ’.1M(,”«I  ILrJl St2- 

1871 ; Professor  Gioppi,  Qiornale  d’ O/talmologxa,  abstract 
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vomiting.  With  the  emesis  there  is  nausea,  and  in  most  cases  the 
patient  soon  complains  of  abdominal  pain,  the  severity  of  which,  how- 
ever, never  equals  that  of  corrosive  poisoning.  The  matters  vomited 
consist  of  food,  mucus,  and  bile.  During  the  first  eight  or  ten  hours 
they  often  smell  strongly  of  phosphorus,  and  are  luminous  in  the  dark. 
The  vomiting  may  persist  during  the  whole  attack,  but  generally  ceases 
on  the  second  or  third  day,  to  reappear  with  the  subsequent  jaundice, 
when  coffee-colored  vomit  from  exuded  blood  is  ejected.  The  pain, 
which  in  most  cases  abates  with  the  vomiting,  often  spreads  from  the 
epigastrium  over  the  whole  abdomen,  and  in  rare  instances  is  parox- 
ysmal. It  it  reappear  in  the  latter  stages,  it  is  apt  to  affect  especially 
the  right  hypochondrium,  and  is  associated  with  decided  tenderness  in 
the  region  named  and  in  the  epigastrium. 


The  tongue  is  whitish  or  abnormally  red,  sometimes  furred.  There 
is  generally  fever,  loss  of  appetite,  and  thirst.  Maukopff  has  noted  a 
morning  and  evening  temperature  of  from  37°  C.  to  39°  C.  and  from 
37.4  C.  to  39.8°  C.  respectively.  During  the  latter  part  of  the  case 
there  is  very  often  a remarkable  fall  in  the  temperature,  which  is 
generally , but  not  always,  a precursor  of  death.  The  lowest  point  I 
have  seen  noted  was  31.2°  C.  (88.2°  P.)  some  hours  before  death*  In 
some  cases  fever  is  altogether  absent,  or  comes  on  just  before  death.f 
. 8tooIs  are  afc  times  normal  in  character  and  frequency,  but  there 

is  general  diarrhoea  or  constipation,  with  flatulence.  Late  in  the  attack 
the  passages  are  in  most  cases  very  light  clay-colored,  or  even  whitish 
and  exceptionally  they  are  bloody.  In  some  cases  they  are  nhosnW 


t Sen  n ’ aer  MeiUcund, 

t case  of  Concato,  Sydenham  Sac.  Year-Book, 


««>  1871,  p.  257. 
fc,  1869-70,  p.  454. 
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muscles  occur,  although  there  is  always,  in  not  too  rapid  cases  i,  pro- 
gressive paresis  of  the  voluntary  muscles.  Death  is  usually  put  off 
beyond  twenty-four  hours,  yet  it  has  occurred  in  a child  in  torn  hours 
and  in  the  adult  in  seven  hours  after  the  ingestion  o e P°'b 
(Wien.  Med.  Wochenschr.,  May,  1884,  608).  The  patient  may  sudderffy 
succumb  to  collapse  and  cardiac  paralysis,  but  more  common  y 
comatose  from  a gradual  failure  of  the  respiration  and  omcuMmn 

deU ~ - tt 

rr  u » 

a J t£oL  in  the urine 

rf  o PO toned  with  phosphorus,  and  undoubtedly  these 

are  slimes  to  be  met  with  in  the  humau  ~ m Jhe^ 
"Phosphorus  "u^  - 

iSi^ais,  ‘”‘ 

profoundly  altered.  Orfila,  Magenta h M“L.  „„  hlt0  the 

the  only  effeeto  foUo^  the^mjec^  of  phosph0ric  acid 

and^broncho-tulmonary  in— 

Leyden),  oil,  but  no  phosphoius,  ^ <-  198)  have 

Hermann  and  Alfred  Brunne. ' J oil  in 

shown  that  in  these  experime  inflammation  with  subsequent 

the  pulmonary  capillaries,  an  hosphuretted  oil  is  injected 

oxidation  of  the  phosphoius.  . .eristic  symptoms  and  post- 

in the  form  of  a fine  emulsion,  the  characteristic  syi  1 

mortem  appearances  of  phosphorus-poisoning  re  • toms  quite 

In  some  instances  phosphorus^ ^ J 

different  from  the  typical  array  ^1W  present  (case,  Lancet,  1879, 
and  in  such  cases  jaundice  is  not  g hou„  from  suppression 

ii.  311).  Zeidler  reports  a Meath  in  fo  7 of  Bollinger’s 

of  urine,  with  collapse  and  erotic  delirium. 
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(Deutsches  Archivf.  Klin.  Med.,  Bd.  vi.,  1870)  the  chief  symptoms  were 
vomiting,-  pain  and  tenderness  over  the  abdomen,  great  weakness  of 
pulse,  gradually-developed  paralysis  of  the  legs,  and  death,  without 
jaundice,  in  four  and  a half  days.  The  autopsy  revealed  hemorrhagic 
effusion  between  the  membranes  and  the  spinal  cord,  and  also  into  the 
sheaths  of  the  proximal  portions  of  the  spinal  nerves. 

In  women,  fatal  doses  of  phosphorus  very  commonly  produce  a 
bloody  pseudo-menstrual  discharge,  and  when  pregnancy  exists  almost 
invariably  induce  abortion  or  miscarriage.  M.  Miura  has  found  in  the 
foetus  of  poisoned  rabbits  structural  changes  similar  to  those  of  the 
mother  ( Virchow's  Archiv , xcvi.  54). 

The  older  toxicologists  spoke  of  an  erosive  gastritis  as  a common 
result  of  phosphorus-poisoning,  but  it  is  now  well  established  that  such 
affection  is  very  rarely  induced  by  the  drug*  As  was  first  pointed  out 
by  Virchow  ( Virchow’s  Archiv,  Bd.  xxxi.,  1864),  there  is  universally  a 
gastro-adenitis,  which  causes  the  gastric  mucous  membrane  to  be  thick- 
ened, opaque,  whitish,  grayish,  or  yellowish-white.  Under  the  micro- 
scope  the  epithelial  cells  appear  swollen  and  filled  with  granules  and 
oil-g  obules,  and  in  very  advanced  degeneration  the  cells  completely 
break  down.  This  gastro-adenitis  is  not  due  to  a local  action  of  the 
p osphorus,  because  it  occurs  when  the  poison  is  introduced  through 
other  channels  than  the  mouth.  The  duodenum  and  intestines  suffer 
sirniar  changes  The  liver  is  generally  very  much  enlarged,  friable, 
an  lght-colored ; sometimes  it  is  mottled,  and  sometimes  portions  of 
it  are  deeply  stained  with  bile.f  The  cells  are  gorged  with  fat-glob- 
ules J and  in  some  cases  there  are  small-celled  interstitial  thickening 
ue  to  hyperplasia  of  the  trabecular  tissue.  The  gall-bladder  may  be 
u oi  emp  y n protracted  cases  the  liver  undergoes  atrophy,  with 
destruction  of  its  secreting  cells.  The  kidneys,  especially  in  their 
cortical  portion,  suffer  a degeneration  similar  to  that  of  the  liver,  the 
P helium  becoming  enlarged,  granular,  fatty,  and  finally  underpin* 


yct  at  a!i u wouid  be  in 

Chow’,  Archiv,  Bd.  sxx.,  1864).  ? “ Dme  h°UrS  °f  Phosphorus-poisoning  ( Fir- 

Of  D;-  E"“*  Volost-  Loborotonj 

of  the  lobules  around  the  Lpatic’vein  anat°ml0al  ohangos  * the  liver  occur  in  the  centre 

produced  by  degenlration^^rhepati? tissue 1 bu^  hat ' T"  ^ &t  “ th°  HV°r  “ n0t 

the  8ubdermal  regions.  Ho  bases  thia  • • * ^ imp  y been  transported  thero  from 

phosphorus  fat  hal  the  ^ that  the 

whioh  had  been  fod  with  linseod  oil  and  th  " '°n  * u Subdormal  fat>'  second,  in  n dog 

with  linseod  oil.  This  evidonce  is  of  vor  " I>01S0"°  )?lt  1 phosphorus,  tho  livor  was  loaded 
oil  probably  accumulated  in  tho  dog’s  ]ivor  bofo^fk’  b°“ftUS°  °“  th°  °D0  ba'Ul  the  lin8eed 
and  on  tho  other  hand  thoro  is  no  proof  that  fnt  ^ P°'SOmng  and  sil«ply  remained  over, 
difiers  in  composition  from  other  fat.  Tho  fact  /w  d°s°norativo  changes  necessarily 

in  phosphorus-poisoning  may  bo  considnm  l ° rn  ° lver  and  othor  organs  aro  destroyed 
tissue.  7 considered  proof  that  tho  fat  is  formed  out  of  the  affected 
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destruction.  The  voluntary  and  cardiac  muscles,  the  spleen,  the  lungs, 
and  probably  all  the  tissues,  partake  of  the  universal  fatty  degenera- 
tion* which  Wegner  has  shown  to  involve  even  the  minute  arterioles. 

The  blood  is  often  profoundly  affected,  becoming  very  dark,  losing 
its  power  of  coagulation,  and  apparently  suffering  also  in  its  corpus- 
cular elements ; for  ecchymoses  are  almost  universal,  and  haunatm 
crystals  are  occasionally  found  in  the  viscera.  In  the  case  of  Goneato 
(he.  cit.)  the  white  corpuscles  were  observed  during  life  to  be  increase 
in  number,  and  the  red  to  be  diminished  in  size  and  altered  in  for 
The  ecchymoses  occur  in  all  parts  of  the  body  but  are  apt  to  be  es- 
pecially pronounced  in  the  mediastinum  and  the  serous 
Schiff  has  found  that  in  dogs,  after  death  from  phosphorus,  the  blood 
does  not  pass  into  the  veins,  but  remains  in  the  arteries  (Archw  j.  Exper. 

Fa%vUmyevPBt^eS  that  when  very  large  doses  of  poison  bave  bJe* 
taken,  the  blood  and  even  the  urine  (?)  may  be  phosphorescent  (C«n- 

statt's  Jahresbericht,  1862,  Bd.  v.  p.  123).  _ inundice 

The  elimination  of  bile-acids  in  the  urine  shows. that  the  jaund 

of  phosphorus  is  caused  not  by  an  arrest  of  secretion  but  ^ 

elusion  of  the  biliary  passages  and  consequent 
Dr  O Kohts  (he.  cit.)  has  apparently  demonstrated  that  the  occlu 
^ most  frequently  due  to  the  duodenitis  involving  the  common  due  , 
oTsto  obliterated  lumen  by  the  swelling  of  the  mucous  -h- 
In  some  cases,  however,  it  is  probable,  as  believed  by  ^ 

Ebstein  that  a catarrhal  inflammation  of  the  mmu  g , , 

cause  oi  the  jaundice,  and  also  that  the  result  is  in  part  effected  through 

no8tread  heptogenons  but  bsemic  in  origin,  bhieffy 

so  closely  resembles  yeUow  « 

of  the  liver  that  their  clinical  distinction  is  sometime  A «e nit,  nay^ 
impossible.  Distinct  phosphorescence  in  the  biea  , v . 

would,  of  course,  be  direct  evidence 

cence,  however,  very  often  cannot  be  detected . accoidm, 

1 a c nnt  allow  of  a full  discussion  of  the  patholog}  of 
* The  scope  of  the  present  work  does  n following  papers:  Etude,  c Unique,  et 

phosphorus-poisoning.  The  reader  is  re  erre  , par  Profcssor  H.  Lcbert  et  Dr. 

Ixpirimentales  sur  V Empouonnement  atgu  pa,  P dfr  ac,lten  Lcberatraphie 

0.  Wyss  {Archives  Gin  Sept.  1868) ; Zur  pc tho^  ch(g  Archiv  f.  Klin.  Med.,  Bd.  v, 

und  der  Phosphorvergxftung,  von  Dr  Ott  8 ' ^ Q Kohtg  (76, •<*.). 

1869);  and  Ueber  Icterus  bet  Phosphorverg  f g,  Kolits’s  paper,  Deutsches 

Med.  Wiss.,  1869,  and  Deutsches  Archtv  f.  Alin.  - 
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( Virchow’s  Archiv,  Bd.  liii.  p.  186),  it  can  be  rendered  more  evident  in 
the  vomit,  stools,  etc.,  by  acidifying  with  sulphuric  acid  and  warming 
in  a shallow  dish.  When  death  ensues  during  the  first  week  of  phos- 
phorus-poisoning, the  enlarged  liver  affords  a distinctive  proof  of  poi- 
soning ; but  when  the  case  is  more  protracted,  tho  atrophied  liver  of 
phosphorus  cannot  be  distinguished  from  that  of  the  natural  disease. 
The  symptoms  during  life  rarely,  if  ever,  afford  sufficient  ground  for  a 
positive  diagnosis.  The  lull  in  the  symptoms  after  the  first  onset  of 
the  disease  happens  more  generally  in  phosphorus-poisoning  than  in 
yellow  atrophy.  Yet  the  clinical  differences  between  various  cases  of 
either  affection  are  greater  than  those  which  have  been  relied  upon  as 
separating  the  two  affections.  Kohler  has  asserted  that  oxymandelic 
acid  in  atrophy  of  the  liver  replaces  the  sarco-lactic  acid  of  phosphorus- 
poisoning, and  stress  has  been  laid  upon  the  asserted  facts  that  in  the 
natural  disease  leucin  and  tyrosin  are  present  in  abundance  in  the  urine, 
while  in  the  poisoning  they  are  absent.  In  yellow  atrojihy,  however, 
tyrosin  is  not  ^infrequently  absent  from  the  urine,  and  leucin  present  in 
very  small  amount,  while  both  principles  may  be  present  in  phosphorus- 
poisoning.* In  regard  to  the  acids  in  the  urine,  very  careful  chemical 
analysis  would  in  any  case  be  necessary  to  determine  their  presence, 
and  sufficient  evidence  is  certainly  not  yet  forthcoming  to  show  that 
either  of  them  is  really  characteristic.  Chemical  examination  is  there- 
fore absolutely  necessary  in  all  medico-legal  cases.  (For  discussions  of 
the  diagnosis  between  yellow  atrophy  and  phosphorus-poisoning,  see 
o er ,Syd,  Soc.  Year-Book,  1870,  p.  455 ; Schultzen  and  Kies,  Annalen  des 
Berlin.  Krankenhauses,  Bd.  xv,  1869;  and  especially  Dr.  I.  Ossikovsky 
Wien.  Medizin.  Presse,  xiii,  1872,  abstracted  in  Schmidt’s  Jahrb  Bd 
? f 15;^  F°r  m WhiGh  the  Ration  was  legally  raised,  investi- 

11a  ’ T Sc*mdfs  Jahrb-> Bd-  cxli.  p.  167  ; Syd.  Soc.  Year - 

*o°k  1832,  p.  430;  Annales  d’ Hygiene,  Jan.  1869.)  According  to  M 

I * h(  T n F?liS’  AUg'  1872>’  PhosPtorus  is  eliminated  as 
hypophosphonc  acid,  and  the  poisoning  can  be  recognized  by  heatino- 
th  urine  with  nitric  acid  to  calcination.  If  hypophosphoric  acid  be 

z Tpai/r ra;zched  the  mixtnre  Buddeniy  bursts  int°  * 

It  has  of  late  years  been  demonstrated  that  phosphorus  passes  into 
l\r  etmpln1)  Slu°rUS’  ““  °0t  “ the  form  Phosphoric  acid  or 

wi  tK  Tmi  W^rky 

liver  ten  hours  aftl  if  • 1 } ha9  deteCted  i<;  in  the  blood  and 

— — — ingestion ; and  other  observers  have  demon- 

Professor  Oslilrs^y  8 ^ P-  127’  Bd-  0XCV-  P-  123)- 

poisoning,  whon  tho  liver  is  still  enlarged'"0111  aPP°ar  habltually  about  tho  sixth  day  of  the 
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strated  its  presence  in  almost  all  of  the  tissues.  It  seems  probable 
that  to  some  extent  it  finds  entrance  into  the  circulation  by  being  dis- 
solved in  the  various  fatty  matters  contained  in  the  alimentary  canal. 

At  the  temperature  of  the  body,  however,  it  yields  abundant  vapors, 
and  Bamberger  has  demonstrated  that  these  readily  and  rapidly  pass 
through  animal  membranes.  He  has  found  that  defibrinated  blood, 
when  separated  from  the  fumes  of  phosphorus  only  by  an  animal  mem- 
brane, rapidly  becomes  saturated  with  the  poison.  Dybkowsky  (Zoc. 
cit .)  has  confirmed  this,  and  it  cannot  be  doubted  that  in  a similar 
manner  living  blood  absorbs  the  poison  from  the  alimentary  canal.  _ 

W.  Dybkowsky  (Hoppe- Seyler's  Med.-chem.  Untersuchungen,  Hett  1.) 
renders  probable  the  theory  of  Schuchardt  (Henle  und  Pfeufer's  Archiv, 

H F Bd  viii.)  that  the  phosphorus  to  some  extent  in  the  alimentary 
canal’  but  much  more  largely  in  the  veins,  is  converted  into  phosphu- 
retted  hydrogen,  and  that  some  of  this  compound  and  some  o the 
phosphorus  itself  is  oxidized  in  the  venous  blood,  so  that  phosphoric 
acid,  besides  phosphorus  and  phosphuretted  hydrogen,  is  emptied  into 
the  arterial  blood ; further,  that  the  last  two  compounds  are  oxidized 
at  the  expense  of  the  arterial  blood  and  the  tissues  it  feeds,  and  that 
the  poisoning  is  due  to  this  deprivation  of  oxygen.  For  the  details  of 
the  experiments  upon  which  these  conclusions  rest  I must  refer  the 
reader  to  the  original  memoir.* 

The  indications  for  treatment  in  phosphorus-poisoning  are  very  evi- 
dent  It  is  plain  that  no  medication  can  influence  the  terrible  organic 
lesions  induced,  and  that  the  primary  object  must  be  to  prevent  e 
absorption  of  the  poison.  Emetics  and  purgatives  are,  therefoie  ot 
prime  importance.  The  necessity  of  the  persistent  use  of  eyncuants  is 
shown  by  the  finding  of  phosphorus  by  Dr.  Starch  in  the  stools  three 
and  a half  days,  and  in  the  vomit  two  days,  after  the  ingestion  of  the 
fetal  dose  {Deutsches  Archie  f.  Klin.  Med.,  xm.  482).  As  phosphorus 
is  soluble  in  oils,  no  fatty  matters  should  be  allowed  either  in  the  food 
or  in  the  medicines.  As  an  emetic,  sulphate  of  copper  should  always  be 

Ck<“ The  minute  particles  of  phosphorus  adhere  so  closely  to  the  ali- 
mentary canal  that  they  cannot  be  dislodged  by  mechanical  means,  and 
"dote  is  urgently  demanded.  For  the 

Chi  ®Me  of  lime;  but  taj-c*.  these  substances  have  been  found 
Of  no  value,  on  account  of  the  slowness  of  then-  action.  ^ 

The  oil  of  turpentine,  originally  proposed  b}  Ant  . ( 

Medecine  de  Bruxelles,  1868-G9)  as  an  antidote  to  phosphorus,! 


* M.  Lecorchfi  (Archie  dc  Physiologic  normals  et  hi3 

I860)  believes  that  phosphorus  acts  in  the  blood  as  phosphone  add,  but  does 

opinion.  For  a discussion  of  this  see  DybkowAj  • W ! Jahrbiicher>  Bd.  clxix.  p.  128; 
t For  cases,  see  Gazette  Hebdomadatre,  18(4,  kenmxai 

Med.  Times  and  Gaz.,  1876,  ii.  461. 
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largely  used  by  experimenters,  with  apparently  contradictory  results, 
which,  as  is  now  known,  were  duo  to  the  employment  of  different 
varieties  of  the  oil.  There  are  in  European  commerce  three  varieties 
of  turpentine, — the  rectified,  the  German,  and  the  French.  Jonas 
(. Liebig  und  Wohler's  Annalen  der  Chemie,  Bd.  xxxiv.)  found  that  while 
the  pure  oil  has  no  effect  upon  phosphorus,  the  acid  French  oil  forms 
with  it  a crystalline,  spermaceti-like  mass.  This  is  soluble  in  ether, 
alcohol,  and  alkaline  solutions,  and  has  received  the  name  of  turpen- 
tine-phosphoric acid.  It  is  said  to  be  eliminated  by  the  kidneys  un- 
changed, and  to  exert  no  deleterious  influence.  The  elaborate  experi- 
ments of  Vetter  on  dogs  and  rabbits  gave  results  in  accord  with  these 
facts,  for  he  found  the  rectified  and  German  oils  to  be  of  no  value  in 
phosphorus-poisoning,  while  the  crude  acid  French  oil  was  distinctly 
antidotal.  Koehler,  however,  asserts  that  when  the  German  oil  has  not 
been  rectified  for  some  time,  it  acts  upon  phosphorus.  He  believes  that 
the  oil  acts  partly  by  oxidizing  the  poison  and  partly  by  converting  it 
into  the  harmless  turpentine-phosphorous  acid.  One  part  of  the  oil 
must  be  given  for  0.01  part  of  the  phosphorus.  ( Detroit  Review , 1873; 
from  Med.-chirurg.  Rundschau , June,  1873.  Case  of  recovery,  Guy's 
Hospital  Reports , xxvi.  13.)  Ordinary  American  oil  of  turpentine  and 
Canada  balsam  are  of  no  value  in  phosphorus-poisoning. 

As  was  pointed  out  by  MM.  Eulenburg  and  Guttman  ( Aertzl . Litera- 
turblatt,  1868,  Ho.  12,  quoted  in  Syd.  Soc.  Year-Book,  1868,  p.  450),  and 
subsequently  by  Professor  Bamberger  ( Wiener  Med.  Presse,  Jan.  1872; 
Virchow's  Archiv , June,  1872),  phosphorus  in  a solution  of  a soluble  salt 


of  copper  becomes  immediately  black,  owing  to  the  formation  of  a 
phosphide  of  the  metal.  Professor  Bamberger  (loc.  cit.')  also  asserts 
that,  while  this  change  is  very  rapid,  that  induced  by  turpentine  is  a 
slow  one,  and,  from  an  elaborate  series  of  experiments  upon  animals, 
concludes  that  copper  is  much  the  more  valuable  and  certain  antidote. 
In  human  poisoning,  then,  sulphate  of  copper  should  be  given  in  dilute 
solution,  three  grains  every  five  minutes  until  vomiting  is  induced. 
After  this,  if  the  French  oil  be  accessible,  it  may  be  given  freely  in 
emulsion  Otherwise,  sulphate  of  copper,  with  opium  to  restrain  the 
emesis,  should  be  administered  in  such  doses  as  the  stomach  will  retain. 
Sulphate  or  citrate  of  magnesium  should  be  used  as  a quickly-acting 
purge,  and  symptoms  as  they  arise  should  be  judiciously  treated. 

Match-makers  and  other  artisans  who  are  exposed  by  their  occupa- 
t.ons  to  the  fumes  of  phosphorus  suffer  from  chronic  poisoning,  which 
while  in  many  cases  it  profoundly  affects  the  vitality  of  the  sufferer,  is 
especially  distinguished  by  the  occurrence  of  necrosis  of  the  upper  or 
ower  jaw.  It  has  long  been  known  that  those  artisans  who  have  bad 
tee  aie  especially  liable  to  bo  seriously  affected,  and  the  experiments 

tlTr°r,haVe“rated  that  the  necr08is  of  tbe  jaw  is  due  to 
the  local  action  of  the  vapor  of  phosphorus  upon  the  part,  lie  found 

at  when  rabbits  wore  kept  in  an  atmosphere  full  of  the  fumes  of  the 
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poison  no  necrosis  ever  occurred,  unless,  by  means  of  an  unsound  tooth 
or  an  artificial  wound,  the  atmosphere  had  access  to  the  bone.  If  such 
access  wore,  on  the  other  hand,  allowed  to  any  bone  of  the  body,  pei  i- 
ostitis  and  subsequent  neci’osis  resulted.  Further,  when  rabbits  re- 
ceived continuously  small  doses  of  the  phosphorus  by  the  mouth,  no 
necrosis  occurred  even  after  wounds  which  laid  bare  the  bones.  As 
phosphorus-necrosis  belongs  to  the  province  of  the  surgeon  rather  than 
of  the  physician,  I shall  not  discuss  it  further  here. 

Administration. — Phosphorus  may  be  given  in  pill  or  in  solution 
The  Oleum  Phosphoratum,  TJ.S,  containing  one  per  cent,  by  weight  ot 
phosphorus,  may  be  given  in  doses  of  one  to  three  minims  in  aroma- 
tized emulsion  or  in  capsules.  The  Pilulce  Phosphon,  TJ.S  or  officina 
pills  of  phosphorus,  contain  one-hundredth  of  a gram  each.  In  regard 
to  the  dose  of  phosphorus,  I have  found  that  many  stomachs  wifi  not 
bear  more  than  the  fiftieth  or  even  the  hundredth  of  a gram  if  given 
in  the  liquid  form ; but  I have  given  as  high  as  the  twentieth  of  a gram 
of  the  solid  dnm.  Dr.  J.  A.  Thompson  has  used  it  in  much  larger  doses 
(. Practitioner , July,  1873),  prescribing  one-twelfth  of  a grain  a8  an  aver- 
age dose,  and  in  one  case  having  given  as  high  as  one-fourth  * Srain 
every  four  hours  without  injury.  On  the  other  hand,  Dr.  An. 
seen  slight  poisoning  from  three-fourths  of  a gram  taken  m small 
divided  doses  during  seven  days  ( Practitioner , Aug.  i )• 

Zinci  Phosphidum,  TJ.S. — Phosphide  of  Zinc  has  been  largely  used, 
with  asserted  good  results,  as  a substitute  for  P^pbor^s. 
to  the  researches  of  Vigier  (Bull.  Therap  xc„  Jam  1876),  it  wo 
seem  that  the  phosphide  yields  its  phosphorus  with! 
probably  to  form  a phosphuretted  hydrogen.  He  found  that  kil 
rabbits  more  quickly  than  did  a corresponding  dose  of  phosphorus,  an 
that  both  symptoms  and  lesions  were  identical  m the  two  cases  T 
phosphide  should  be  given  in  pill  or  granule.  The  dose  may  be  con 
sidered  as  from  one-twentieth  to  one-twelfth  of  a gram  Piofess 
Seguin  recommends  doses  of  from  one-fourth  to  one-sixth  of  a gram. 


FAMILY  III— ALTERATTYES. 


There  are  employed  by  practitioners  of  medicine,  to  affect  certain 
diseases  most  intimately  connected  with  the  processes  of  nutrition, 
various  substances  which  do  not,  at  least  in  the  doses  commonly  used’ . 
produce  any  very  obvious  symptoms.  These  drugs  may  perhaps  neither 
stimulate  nor  depress,  so  far  as  can  be  perceived,  any  function  of  the 
o y,  their  action  may  be  silent  and  imperceptible,  their  mode  of  in- 
fluence may  be  unknown ; but  their  therapeutic  effects  are  amon<r  the 
most  assured  of  clinical  facts.  It  is  to  medicines  of  this  character  that 
the  name  of  Alteratives  has  been  applied,  because  when  administered 
they  seem  simply  to  alter  morbid  processes. 

Specula tio"  has  been  rife  as  to  the  mode  in  which  alteratives  influ. 

or  othe  A 7:  ? •?,  accepted  Pathol°gy  has  been  humoralistio 

vimlflT  V'  8treDuously  argued  that  they  act  upon  the 

vdal  tad,  or  upon  the  solids  of  the  body.  The  term  ..purifying  of  the 

blood  has  been  especially  applied  to  their  action,  and  is  sufflciently 

SeS„7tehe  ,dt  “ YeWed  fTOm  ‘he  pathological  Ini 

point  of  the  old  humoralist.  Vhat  we  know  of  the  action  of  these 
medicines  at  present  amounts  to  this,  that  they  modify  the  nutritive 
processes  of  the  body.  As  the  physiologist  has  scarcely  learned  the 
< phabet  of  that  part  of  his  science  which  treats  of  the  general  nutri 
tion  havmg  no  positive  knowledge  as  to  what  is  the  real  dominant  force 

atten ^ * 

Smtu  iLtmpirM  fLT7td  U °XVWm  “^^“Ais 

temple  arc  laid.  " I me  before  tin;  foundation-stones  of  Hu, 

I °r  medicines  of 

iodide  of  potassium  cures  ! I " 7 mOT\ Sieves  syphilis  or  why 
istenee  of  the  syphili!  afd  t7  “ nbsUrd  “3  <W  ‘he  ex- 

— - —s' 

oZ 
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blood-making  organs,  or,  if  ho  prefer,  that  they  act  by  impressing  the 
cells  of  the  body  directly;  or,  what  is  even  more  philosophical,  each 
holding  his  mind  free  from  belief,  an  unoccupied  tablet  on  which  the 
truth  may  readily  be  inscribed  when  it  is  discovered. 

ACIDUM  ARSENIOSUM— ABSENIOUS  ACID.  U.S. 

White  Arsenic,  or  Arsenic,  as  first  prepared  by  sublimation  from  the 
ores,  is  in  transparent  masses,  but  on  keeping  becomes  milk-white  ex- 
ternally It  is  soluble  in  water,  has  a vitreous  fracture,  is  odorless  of 
a faint  sweetish  taste,  and  volatilizes  without  fusion  “at  a temperature 
not  exceeding  400°  F."  When  it  is  put  upon  red-hot  iron  it  emits  a 
garlicky  odor,  owing  to  its  being  first  reduced  to  a metallic  state  and 

then  volatilized.  . 

Physiological  AcTloN.-When  applied  to  any  part  in  a concen- 
trated form,  arsenic  is  a very  active  escharotic,  and  even  when  very 
mnch  diluted  it  is  a severe  irritant.  When  a single  dose  of  just  suffi- 
cient size  to  be  felt  is  ingested,  colicky  pains,  diarrhtea,  and  perhaps 
nausea  result.  After  a very  large  toxic  dose,  m from hh 
three-quarters  of  an  hour  an  intense  burning  pain  is  felt  in  the  cesop  - 
ague  and  stomach,  soon  spreading  to  the  whole  belly,  and  often  accom 
nanied  by  a sense  of  constriction  at  the  throat,  and  an  acrid,  metalhc 
taTe  In  a very  short  time  violent  vomiting  and  purging  come  on. 
The  matters  rejected  are  at  first  mucous,  and  various  y co  ore  y e 
contents  of  the  prim*  vi* ; but  they  soon  become  bilious,  and  often 
yellowish  or  greenish,  and  finally  serous,  with  mucoid  flakes  and  a 
Greater  or  less  amount  of  blood.  As  the  case  progresses,  the  symptoms 
mentioned  increase  in  intensity,  and  to  them  are  soon  added  others  of 
different  nature.  The  thirst  is  excessive  ; the  urine  is  suppressed  the 
extremities  are  icy  cold;  the  pulse  is  small,  feeble,  and  frequent;  the 
rapid  and  labored  respiration  is  very  much  embarrassed  and  pain 
from  the  abdominal  tenderness;  the  surface  is  dark  and  cyanos  , 
violent  cramps  add  their  torture;  exhaustion  deepens  into  coU^p  , 
convulsions  or  coma  ensue,  and  death  occurs  in  from  five  to  twenty 

h°Um  another  set  of  cases,  when  the  dose  has  been  snmller  or  the 

purging  and  vomiting  grow  less  frequent,  l 1 

^abdominal  tenderness  may  in  great  measure 

persistent  thirst,  cold  extremities,  and  suppressed  urine 

danger  is  not  overpast,  and  after  a time  the  case  puts  on . a 

ing  aspect.  The  belly  becomes  very  tumid,  the » and 

severe,  difficulty  of  respiration  ov®  1 *?  ’ g and  convulsions  ap- 
cyanosed,  nervous  symptoms,  trend  g , ! ' d death  occurs 

pear,  and  finally  an  icy  coldness  pervades  the  frame, 
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in  from  two  to  six  daj^s.  The  mind  is  generally  clear  to  the  last.  If 
the  patient  survive  long  enough,  an  eruption  very  frequently  appears, 
sometimes  as  early  as  the  second  day,  sometimes  not  until  the  fifth. 
Its  character  is  various : thus,  it  may  be  petechial,  urticaria-like,  pap- 
ular, vesicular,  or  pustular  (. Histoire  des  Eruptions  arsenicales,  par  Dr. 
Imbert-Gourbeyre,  Moniteur  des  Hopitaux,  1857). 

Such  are  the  ordinary  symptoms  of  arsenical  poisoning ; but  anom- 
alous cases  are  not  rare.  Sometimes  profound  and  rapid  collapse, 
without  abdominal  pain,  has  occurred;  in  other  cases  heavy  sleep 
deepening  into  coma,  is  said  to  have  been  the  most  marked  symptom. 
Sometimes  arsenical  poisoning  very  closely  resembles  cholera,  and  it 
has  been  mistaken  for  it  not  only  in  life,  but  also  after  death,  on  the 
post-mortem  table  ( Virchow's  Archiv,  1870,  Bd.  1.  p.  456). 

When  arsenical  poisoning  is  not  fatal,  the  convalescence  is  apt  to  be 
slow,  and  interrupted  by  various  disorders.  Prominent  among  these 
are  affections  of  the  alimentary  canal,  due  to  the  structural  changes 
produced  by  the  poison.  Nervous  symptoms  are  common,  and  may 
affect  the  motor  or  sensory  sphere  separately  or  combined.  In  some 
cases  they  have  developed  very  suddenly  (iV.  T.  Med.  Journ.,  1850  1771 
ave  seen  anaesthesia  of  the  feet  as  the  only  symptom;  motor  paral- 

wma^eX1!  i a °nJ  but  11  18  USUalIy  aceompanied  by  anesthesia, 
yperesthesia,  loss  of  temperature-sense,  great  feeling  of  coldness,  or 

other  disorder  of  sensation,  and  not  rarely  excessive  pain,  which  may 
be  aching  or  lancinating.  Occasionally  there  are  severe  cramps  The 
normal  sensibility  is  usually  regained  before  normal  motility  Of  one 
hundred  cases  of  arsenical  paralysis  collected  by  Imbert-Gourbeyre 

hM  Tth  l[Bmp.°;.SOnnement  arsenicale,  Paris,  1881),  in  more  than 
alf  ali.  the  extremities  were  affected;  about  one-fourth  were  para 
p egie,  m the  remainder  there  was  hemiplegia  or  local  palsv  MW 
frequently  the  paralysis  was  not  pronounced  above  the  elbow"  or  knee 
The  lamed  muscles  are  usually  sensitive  to  pressure  tP  rlw 
Sitzungsb.  Physi/c.  Med.  Gesellsch.  Wurzburg  April  188?!  * V * ’ 
rapid  atrophy,  iosing  very  early  their 

presenting  the  “reactions  of  deireneration  ” TV  contractility,  or 
sub-acute  poliomyelitis  but  differs  L tL  c T P0'80ninS  resembles 
sensory  disturbances  and  n ft  V fre1Uency  »f  1™"  »nd  other 
plete  rfovery  I have  seen  ref 7 t°™rd9  °r  loss  com- 
the  wasted  limbs  had  for  manv  nftl  "f"  ^ mu8™lar  remnants  on 
form  of  galvanic  current  • nn/,  y been  unable  <*>  respond  to  any 
cases  all  got  well  except  three.  ° Dr°  N P ^rt"G^urb^Nye’8  one  hundred 
a few  hours  by  a dose  of  +1  ’ • ^°W  ln  dogs  killed  in 

poisoning  there  were  masses  of«  exudate-’  hi  tl  aft°r  8l°WCr 

exudate  in  the  neighborhood  of  the 

* Consult  also  Renner.  V eber  ein  F„U  i T 

McIntosh,  N.  Y.  Med.  Record,  Feb  1885  ,7,  7"'  Wttrzburg,  1876;  W.  P. 

Oct.  1882,  vii.  665;  C.  K.  Mills,  Tran,  CollJ V T •'W  ^ , 

Archive,  de  Phy.iol.  Norm,  et  Path  18S4  ^ J*'C'ana  °f  Philadelphia,  3d  series,  vi. ; 


5Q0  GENERAL  REMEDIES. 

hi  nod- vessels  and  in  very  protracted  cases  the  walls  of  the  spinal  arte- 
rioles were  found  to  be  thickened  and  the  large  cells  of  the  gray  mat  er 
profoundly  altered.  The  protoplasm  first  became  opaque  and  gi  anula  , 
the  nuclei  grew  fainter  and  fainter,  and  finally  disappeared;  vacu- 
Is  appeared,  and  enoroaehed  more  and  more  on  the  shrunken ^body  of 
S which  anally  disappeared  (TirchotCs  Archtv  Bd.  xem  > These 
experiments  certainly  show  that  arsenic  may  cause  lesions  o P 

cord ; but  the  senso^^disturb^m^^u^lly^pres^t^n  ^rv^ra^^^mi^al 

heenwy  pronounced  in  the  cases  that 1 baYe  ^ ^ Tasts 
spread  multiple  neuritis  ts  the  common tlest . J th  of  hair 

trophic  changes  are  pronounced eSb8  If  in  any  else  of  arsenical 

^rz:~y  wou'd  be 

arsenic  are  in  the  — * and  ‘ T\P“astric  mucous 

. ustlify  swollen,  undated 

or  more  commonly  brownish-red color,  and  Perfora. 

ered  with  a diphtheritic  exu  a i ^ mucou9  membrane  of  the  upper 
tion  is  exceedingly  uncommo  . the  whole  0f  it,  is  in  a 

part  of  the  In  some  cases  the  lesions  very 

condition  similar  to  that  oi  the  stomac  by  Professor 

closely  resemble  those  ol ■ ^ £ was  ^ 

Yirchow  (Virchow  s Archiv,  Bd  xlv  •)•  « rice-water”  fluid, 

tion  of  a cadaver  whose  bowels ■ ™ flakes,  and  the 
that  observer  found  in  the  in  os  in  ;ngeed,  the  cause  of, 

fungus  described  by  Klebs , as ■ P- - to  -d,  - ; ^ ^ 

cholera.  The  them  L an  advanced  stage  of  fatty  de- 

with  granules,  and  many  round  granulated 

generation;  the  interstitial  f j^fvery  much  swollen, 

cells;  the  solitary  glands  an  ey  1 ff  ( Virchow's  Archtv, 

These  facts  have  been  confirmed  by  B Hoi fma  (.  „ ic  are 

Bd.  h !>■  456).  The  ^*££“3^  » Je  they  occur 
not  due  solely  or  largely  injection  of  the  poison  into  a vein, 

equally  when  the  animal  is  tailed  y J robobly  not  altogether 

The  local  influence  of  the  ■ g a larger  dose  was  required 

lost,  since  Untorberger  (loc.  cit.)  exhibition  by  the  mouth, 

to  kill  an  animal  by  venous  mjectmn  than  ! ^ “^e^d  granular 
There  is  usually  in  acute  arsem  . p (Tardieu,  Surl’Empoi- 

or  fatty  degeneration  of  the  mistaken  during  life 

sonnement,  p.  835)  ro^rto  » 0.  . and  Fr.  Hosier  (^Virchms 

for  acute  atrophy  of  th  . live.  found  fatty  or  granular 

sn?  w the — ~ 
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tines,  of  the  cardiac  muscle,  of  the  diaphragm,  of  the  cortical  portions 
of  the  kidney,  and,  to  a slight  extent,  of  some  of  the  voluntary  mus- 
cles ; Dr.  1. 1.  Pinkham  ( Boston  Med.  and  Surg.  Journ.,  1878,  358)  one  in 
which  the  liver,  kidneys,  and  epithelial  lining  of  the  peptic  glands 
were  almost  destroyed ; similar  lesions  have  also  been  reported  by  M. 
Y.  Cornil  (Soc.  Med.  des  Hop.  de  Paris,  xvii.  379)  and  by  Dr.  Fereol 
(Ibid.,  p.  321). 

The  absolute  demonstration  of  the  degeneration  produced  by  arsenic 
was,  however,  made  by  Dr.  Salkowsky  ( Virchow's  Archiv,  Bd.  xxxiv.  p. 
77),  of  Moscow,  who  was  also  the  first  to  point  it  out.  In  his  numerous 
exjDci  intents  upon  rabbits  he  found  that  when  the  animals  were  poisoned 
by  a small  dose  of  arsenic,  so  as  to  live  from  three  to  six  days,  the  liver 
was  much  enlarged  and  very  fatty, — indeed,  contained  more  fat  than 
the  “ phosphorus-liver.”  On  microscopical  examination,  the  cells  on  the 
exterior  of  each  acinus  were  seen  to  be  natural ; those  in  the  centre 
in  the  most  advanced  stages  of  degeneration.  The  kidneys  were  simi- 
larly aftected,— then-  tubes  choked  up  with  fat-globules,  their  epithe- 
lium almost  completely  destroyed.  The  muscles  of  the  heart  and  dia- 
phragm were  almost  equally  compromised.  Dr.  Salkowsky  also  noted 
that  early  in  both  arsenical  and  antimonial  poisoning  the  glycogenic 
function  of  the  liver  is  abolished*  In  frogs  poisoned  with  arsenic 
the  epidermis  peels  off  from  the  derm,  as  first  noted  by  Ringer  and 

? ™ ’ and  EmilP  A-  has  found  that  the  influence  of  the  poison 

is  first  manifested  in  the  under  portion  of  the  epidermis,  the  degen- 
eration progressing  from  the  derm  outwards  (Journal  of  Physiology, 

. As  arsenic  is  never  used  in  medicine  for  an  acute  effect,  the  chief 
interest  to  the  therapeutist  centres  around  its  physiological  action 
when  given  in  small  doses ; yet  it  seems  necessary  here  to  take  cogni- 
zance of  the  physiological  action  of  large  amounts  of  the  poison  + & 
Nervous  and  Muscular  Systems.- The  symptoms  of  arsenical  pLon- 

“g  m the  dru°  has  a ™rked  influence  upon  the  ner- 

ous  S}b  em.  r.  . Sklarek,  of  Berlin  (Reichert's  Archiv,  1866)  has 
ound  that  the  arsemates  of  potassium  and  of  sodium  had  exactly  the 

the  inUtuZZXTfZltZ  ^ ^ mi“UleS  aftCT 
arsemous  acid,  or  of  the  arseniate  of  sodium  or  ofpo^ss^ 

see  Oentralblltt,  1868,^°  609.^  ll  bZwostf  "T*"*0  UP°n  tho  ooI°nng-matter  of  the  blood, 
phorus,  and  ammonia  act  very  similarly  ‘f  * Z ° "0t°  that  ar8enio’  antimony,  phos- 
t The  theory  of  Einz  Z Z Z’.u  ' ldentlcaI1y>  «P°n  the  blood, 
oxygen,  bo  as  to  be  converted  into”  arS®ni°US  a°‘d  acts  b*  takinS  from  protoplasm 

oxidize  the  protoplasm,  and  then  repeats  the^n™  yiolds  UP  this  °*ygen  to 

reader  in  regard  to  it  is  simply  referred  to  Arch  f V ' T ^ B°  1,1  suPPortod  ‘bat  the 
also  Brit.  Med.  Journ.,  1882,  ii.  n35  Do  . ., ExPer-  Pa,h ■ «•  Pharm.,  xi.  213,  xiv.  249 ; 
the  albuminous  principle,  is  more  nrobnhf  0 8 1C°^’ t,mt  ftr80ni°  unites  chemically  with 

P-  134.  m°re  Pr°babl°-  Seo  Tran,.  International  Congress,  1884,  i. 
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tary  movement  coased  in  the  frog ; although  when  the  animal  was  laid 
upon  his  back  he  struggled  very  actively  to  recover  his  position.  At 
this  time,  however,  all  sensibility  to  chemical  and  mechanical  irritants 
was  lost,  cutting,  burning,  or  corroding  failing  to  elicit  any  1 espouse. 
That  the  motor  Bystem  was  not  at  fault  was  shown  by  the  active  move- 
ments when  the  frog  was  placed  upon  his  back,  as  well  as  by  the  results 
of  electrical  stimulation  of  the  nerves.  The  paralysis  or  quietness  must 
have  been  due  to  an  abolition  of  sensation.  That  this  was  spinal,  and 
not  peripheral,  was  proved  by  the  circumstance  that  tying  the  iliac 
artery  upon  one  side  before  the  administration  of  the  poison  had  no 
effect  in  preserving  sensibility  in  the  protected  leg.  The  only  explana- 
tion of  the  struggles  of  the  frog  to  recover  his  position  after  poisom  g 
is  to  be  found  in  his  having  been  influenced  through  vision  or  else  m 
the  theory  that  the  muscular  sense  is  distinct  from  that  of  common 
sensibility  and  is  not  affected  by  arsenic.  The  researches  of  Rmger 
and  Murrell  ( Journal  of  Physiology , L 217)  upon  frogs  have  given  very 
different  results  from  those  just  described,  they  finding  that  thesymp- 
toms  of  poisoning  came  only  after  the  lapse  of  some  hours,  and  that 
paralysis1  of  voluntary  motion  preceded  that  of  sensation  and  reflex 
action  Drs.  Ringer  and  Murrell  suggest  that  these  differences  of  result 
depend  upon  the  time  of  year  at  which  the  frog  was  experimented  on. 
There  is  accord  between  the  experimenters  in  regard  to  the  cause  o 
fina  paralysis,  all  finding  that  it  is  produced  by  a direct  action  of  the 
Lstrupon  the  nerve-centres.  Singer  and  Murrell  have  also  shown, 
however  that  the  nerves  and  muscles  do  not  entirely  escape  the  poison, 
which  seems  to  be  more  or  less  toxic  to  all  highly-organized  tissue  . 
VhtZZ,-V pon  the  heart  of  the  frog  Dr.  Bktok  ** 

arsenic  exerts  a very  powerful  influence,  lessening  the  rapidity  a 
force  of  the  beat,  and  finally  arresting  the  contraction.  T 
cardiac  action  of  arsenic  is  direct  was  shown  by  the  .«t  similar, 
the  phenomena  produced  by  the  application  of  arsenic  to  the  heart  e 
out  of  the  body  The  arrest  was  never  instantaneous,  but  always  p 
lid  by  slowing  of  the  beat ; and  after  movement  had  ceased  galvanic 
or  mechantri  imitation  caused  imperfect  systolic  ~”lnt  n“ 
case  did  Dr.  Sklarek  observe  any  signs  of  functions  exci  em  P 
ceding  the  development  of  the  cardiac  or  motor  paia  }s’s_  there 

Dr  Sklarek  also  found  that  in  arsenical  poisoning  m the  c. 
is  £ “ion  in  the  force  and  fluency 

ltg“thXri  pedlt»  inll— s aZ  the'  — £ £ 
ration!  Immediately  after  an  injection  of  the  poison  in  cats  and  d 

both  the  pulse-rate  and  the  arterial  P™®8"™  J Unterberger 

“ite,  but  the  expo. 
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ments  of  Sklarek,  already  mentioned,  indicate  that  it  is  due  to  a direct 
action  on  the  heart. 

The  depression  of  the  arterial  pressure  was  shown  by  Unterberger 
to  be  largely  due  to  vaso-motor  paralysis,  for  in  an  animal  under  the 
influence  of  the  poison  neither  galvanization  of  a sensory  nerve  nor  of 
the  vaso-motor  centre  in  the  upper  cord  had  any  influence  upon  the 
force  of  the  blood-current.  Galvanization  of  the  splanchnics  had  no 
effect  upon  the  arterial  pressure, — apparently  showing  that  the  vaso- 
motor palsy  was  peripheral ; but  Dr.  Unterberger  found,  to  his  astonish- 
ment, that  stimulation  of  the  cervical  sympathetics  had  the  usual  effect 
upon  the  vessels  of  the  rabbit’s  ear.  Supposing  these  observations  to 
be  correct,  there  are  only  two  seemingly  possible  methods  of  reconciling 
them : either  the  drug  acts  upon  the  peripheral  vaso-motor  nerves  in 
the  abdomen  and  not  upon  the  same  nerves  in  the  neck,  or  else  there 
is  during  arsenical  poisoning  such  depression  of  the  power  of  the  cardiac 
muscle  that  narrowing  of  the  blood-path  does  not  have  the  usual  effect. 
J/  Unterberger  found  that  compression  of  the  abdominal  aorta  was 
ollowed  by  a great  rise  of  pressure,  and  therefore  he  believes  that  the 
eart  in  arsenical  poisoning  has  not  lost  its  power.  Some  complicated 
ransfusmn  experiments  which  he  made  indicated  differently,  so  that 
w lie  his  proposition  that  arsenic  paralyzes  the  peripheral  vaso-motor 
neiwes  of  the  abdomen  and  not  those  of  the  head  may  be  considered 
probable  it  certainly  is  not  proved.  It  would  be  a very  easy  matter  to 
decide  the  question  by  dividing  the  splanchnic  nerves  in  a poisoned 
animal : if  the  reduction  of  the  arterial  pressure  be  really  due  to  an 
abdominal  vaso-motor  paresis,  section  of  the  splanchnic  should  have 

no  effect  on  ,t.  There  appears  to  be  no  doubt  that  the  cardiac  muscle 
is  more  or  less  weakened  by  the  poison. 

Action  of  Small  Boses.- Minute  quantities  of  arsenic  may  be  given 
for  a long  tune  without  producing  any  perceptible  effect,  unless  it  be 
a sharpemng  of  the  appetite,  due  to  the  local'  action  on  ihe  stomach 
When  the  dose  is  increased,  more  active  manifestations  of  gastric  irri- 

be  involved  in  general  ana sa"cY  tV  CharaCter 

pointed  out  by  Dr.  S Weir  Mitchell  &S  WaS’  1 bel,eve>  first 

may  or  may  not  be  nrled  J ( ^ ******  JoM*>  Vo1'  *•). 

meJ  and  of  tube  casts  in  1 ^ ^ Pre8enco  °f  alb^ 

symptoms  spoken  of  arsenic  shmH ° ^ production  of  the 

Unfortunately,  owbj Tth*  f T in  ^dicine. 

chronic  arsenical  poisonino  is  bv  ,eqUen  U8°  of  tlle  metal  in  the  arts, 
pmcmng  is  by  no  means  uncommon.  Although  the 
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symptoms  vary  a good  deal  and  may  be  very  obscure,  yet  in  almost 
every  case  they  are  such  as  should  at  once  awaken  suspicion,  ihey 
were  summed  up  by  the  late  Professor  Taylor  as  follows:  “Dryness 
and  irritation  of  the  throat,  irritation  of  the  mucous  membranes  of  the 
eyes  and  nostrils,  dry  cough,  languor,  headache,  loss  of  appetite  nausea 
colicky  pains,  numbness,  cramp,  irritability  of  the  bowels,  attended  mth 
mucous  discharges,  great  prostration  of  strengt  , a cvci  is  "in  > 
and  wasting  of  the  body."  It  is  very  evident  that  the  symptoms  of 
irritation  of  the  respiratory  mucous  membrane  are  la  g y, 
tirely  due  to  the  local  action  of  the  arsenic,  since  the  poison  finds  ac- 
cess to  the  system  through  the  respiratory  organs.  The  constitutional 
troubles  most  uniformly  present  in  these  cases  are  weakn^s  and  emae^ 
ation  often  accompanied  by  more  decided  nervous  manifestations  than 
the  picture  drawn  by  Dr.  Taylor  would  suggest:  great  depression  of 
spirits  and  irritability  of  disposition,  sleeplessness,  giddiness,  headache 
w th  a Ming  of  constriction  in  the  forehead,  numbness  in  the  extrem- 
es muscular  tremors  or  stiffness,  vertigo,  and  even  convulsions  and 
paralysis^  are  very  common.  Indeed  in  some  cases  these  = 
symptoms  constitute  the  chief  if  not  the  sole  features.  (See  Deutsche 
JHinik  1874  No.  31 : also  Schmidt's  Jahrb.,  1-1  ■ clxv.  p.  -3  .) 

Dr  Kirchgasser,  Is  the  result  of  very  large  experience,  asserts  tha 

the  most  characteristic  phenomena  of  chronic 

•niffment-deposit  in  the  skin  of  the  face,  inflammatory  affection  of  the 
eveUds  and  the  disturbances  of  sensibility  and  motion,  winch  affect 

most  frequently  the  lower  extremities,  together  with  seal  mg  mm 

urinatiom  Out  of  eight  cases,  he  found  arsenic  in  the  unne  in  six 
(Berlin.  Centralblatt , p.  574,  1868).  . „sserted  “ar- 

LCeoftL^^ 

of  the  “ wind”  in  huntsmen  and  others  who  do  a great  deal  o 
climbing.  The  habit  is  said  not  to  be  detrimental  to  life 

toxiphagi  are  asserted  to  be  ^f^^tSlemenT^ 
to  the  dose,  three  grams  are  said  to  Lchrbuch  der 

to  be  increased  to  thirty  Orig'nn,  y "„c/of  l hi.  practice  has 
Pharmacodynamilc , Aufl.  in.  lid.  i-j,  _ .lv  bv  chas.  Ileisch 

been  especially  asserted  by  Tschudi,  and  more  recently  by 

(Pham.  Journ.  Trans.,  1859  and  Wfi0,  vol.  >.  of  thc  prac. 

Notwithstanding  the  assertion  of  Hon  , Review,  vol. 

18M' 

XXIX.  p.  144).  but  in  18b4  1 . • . ^ administered  to  one 
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found  the  poison  in  the  urine.  IIo  also  analyzed  the  material  which 
the  men  habitually  took,  and  found  it  to  be  arsenic. 

An  unsigned  (editorial?)  communication  in  the  Edinb.  Med.  and 
Surg.  Journ.  (1871,  vol.  xvi.  p.  569)  further  asserts  that  a royal  com- 
mission has  examined  into  the  subject,  and  that  their  report  indicates 
that  the  practice  exists,  but  that  it  has  been  grossly  exaggerated. 
They  affirm  that  arsenic-eating  is  practised  chiefly  in  the  northern  and 
northwestern  parts  of  Styria ; that  the  white  arsenic  is  preferred,  the 
yellow  commercial  article  being  sometimes  taken,  the  native  red  arsenic, 
or  orpiment,  very  rarely ; that  the  commencing  dose  is  about  0.22  grain, 
which  is  very  slowly  increased  to  0.62  grain  avoirdupois.  The  “ ratsbane- 
eaters  almost  all  belong  to  the  lower  classes,  and  are  said  to  be  gener- 
ally strong  and  healthy  persons,  courageous,  pugnacious,  and  of  strong 
sexual  disposition.  These  statements  are  in  accord  with  those  of  Dr. 
Maclagan,  and  must,  I think,  be  accepted  as  true.  Dr.  Maclagan  also 
says  that  in  one  case  of  suspected  poisoning  in  Styria  the  prisoner  was 
acquitted  on  the  ground  that  the  deceased  was  an  arsenic-eater. 

Of  especial  interest  in  connection  with  arsenic-eating  is  the  verity 
or  non-verity  of  the  asserted  effect  of  the  drug  upon  tissue-changes. 
Schmidt  and  Stiirzwage  believe  that  it  has  such  action  in  a very  marked 
c egree,  because  in  their  experiments  upon  rabbits  they  found  a decided 
lminution  m the  excretion  of  carbonic  acid  and  of  urea  during  the 
nse  of  minute  doses  of  the  poison.  Fokker  ( Schmidt's  Jahrb.,  clviii  13) 
however  was  unable  to  perceive  in  three  experiments  that  daily  doses 
of  from  .15  to  .075  grain  of  arsenic  to  a dog  had  any  effect  upon  the 

ha^nTd”  ”nd  i^11  ““  GaethSeM-  m ‘wo  experiments, 

have  noted  a very  deeded  mcrease  of  the  elimination  of  urea  produced 

by  tox.c  doses  of  arsenic  in  the  dog  {Arch.  f.  Exper.  Pathol  u Pharm 

Bd.  v p.  133  also  Centralbl.f.  Med.  Wissen.,  1875,  530;  1876  8331  The 

reeent  experiments  of  Chittenden  and  Cummins  (S«.  Lair.  Pkyltl 

Chem.  1 ale  Unw.,  vol.  n.)  are  in  accord  with  the  early  results  of  Sturr 

wage,  as  they  found  that  in  the  ease  of  rabbits  ar^us  acid  has  a 

tendency  to  diminish  the  elimination  of  carbonic  acid  The  evidence 
which  we  have  at  n resent  id  not  , , _Lae  e'menee 

a tofe~My  ££2^^  W*  ^ “ “V  aa 
appetite;  and  in  certain  cache  ■ ,,omach  and  thereby  provoking  an 
and  the  general  vigor.  The  ”,<!rc!la<is  the  muscular  strength 

drug  has  some  positive  tonic  infl  ^ ° arsemc*eatlng  indicates  that  the 
amelioration,  the  nZstTf  stl  .t  °Tn ' lWtion  ’ and  “>«>■»«'■  the 

nb:  the  r: by  its  — - 


coming  of  the  morbific  agent oT UrUg,r~to  a removal  or  over 
of  the  recuperative  powers  of  n 18c‘*la°.  and  a consequent  allowing 
1 poweis  of  the  system  to  assert  themselves, -there 
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is  much  reason  for  believing  that  it  does  act  as  a direct  stimulant  to 
nutrition.  All  that  we  know  of  the  effect  of  arsenic  upon  the  system 
throws  only  enough  light  on  its  therapeutic  action  to  enable  us  to  class 
it  as  an  alterative,— a modifier  and  often  an  improver  of  nutrition 

Elimination. — There  is  abundant  proof  of  the  absorption,  and  no 
less  of  the  elimination,  of  arsenic.  Indeed,  the  latter  appears  to  take 
place  with  exceptional  rapidity.  Thus,  MM.  Tlandin  and  Danger  (Hose- 
mann,  Toxicology  p.  823)  failed,  three  days  after  the  last  dose,  to 
detect  it  in  the  bodies  of  animals  to  which  fifteen  grains  had  been 
given  daily;  and  in  a child  killed  in  two  days  by  an  arsenical  pigment, 
none  of  the  metal  could  be  found  in  the  body  (British  and  Foreign 
Med.-Chir.  Review , 1870,  vol.  xlv.).  In  the  great  majority  of  instances, 
however,  there  is  no  trouble  in  finding  arsenic  m the  bodies  of  those 
poisoned  by  it,  and  Steinhauser  reports  a case  m which  it  was  found  m 
the  remnants  of  a corpse  that  had  been  buried  for  twenty-two  years 
(Berlin.  Centralblatt,  1868,  p.  160).  The  principal  channel  of  escape  is  the 
kidneys ; but  elimination  also  takes  place  through  the  mucous  membrane 
of  the  alimentary  canal,  through  the  skin,  and  even  m the  saliva  and 
the  tears  M G.  Bouchet  and  Lewald  in  independent  researches  found 
arsenic  in  notable  quantities  in  the  milk  of  nursing  women  to  whom  it 
had  been  given.  (See  American  Practitioner , 1887.)  Unterbergei  has 
detected  it  in  the  alimentary  canal  of  animals  poisoned  by  -ejection 
into  the  vein.  M.  Chatin  has  found  it  in  the  serosity  of  a btoter, 
Berveron  and  Lemaitre  in  the  sweat  ( British  and  Foreign  Mei.-Chir. 
Review  vol.  xlviii,  1871),  and  Taylor  (Guy's  Hospital  Rep  , vol.  : s.  3d 
series,  1864,  p.  227)  in  the  contents  of  the  stomach  of  a child  poisoned 

bv  its  application  to  the  scalp.*  . 

Especially  in  connection  with  the  therapeutic  use  of  arsenic  m 

malarial  fever,  some  interest  attaches  to  the  effect  of  the  drug  upon 
the  lower  organisms  and  fermentations.  The  subject  has  been  partially 
in vestigated H>y  Johannsohn  (Arch.  f.  ExVer.  Path.  u.  Pharm.,  Bd.  n.  P- 
106)  who  concludes  that  the  poison  produces  a peculiar  degeneration 
“ the  yeast-plant,  but  actually  increases  the  product, on  of  bacteria  m 
yeast  When  small  amounts  of  arsenic  were  added  to  yeast  an  P> 

T fermentative  process  was  at  first  very  much  cocked  ut  no  absm 
lutelv  prevented.  After  a time  the  process  went  on  faste,  again. 

urine  Johannsohn  found  that  the  poison  hindered  the  production^ 

Micrococcus  urea,  but  actually  favored  that  of  othei  f'"i 
Die  fermentation  the  growth  of  the  peculiar  fung,  was 

Physiol.  Inst.  Wurzburger  Hoclischule,  18  <3,  p.  t'  )• 


• Various  .bs.rr.rs  tar. 

after  death  from  the  poison,  with  varying  results.  pharm.,  xiii.  257;  The 

=.  653  • Chem.  Centralblatt,  1879,  602;  Arch./.  ExperPath.  « 

«££  „i.,  1879,  3S1 ; ^ 
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and  Schaefer  and  Boehm  have  found  that  arsenic  exerts  no  influence 
upon  non-organized  ferments,  either  vegetable  or  animal,  such  as  arnyg- 
daliu,  pepsin,  pancreatin,  etc. 

Therapeutics. — Our  knowledge  of  the  value  of  arsenic  in  disease 
rests  solely  upon  clinical  observation,  which  has  abundantly  established 
its  use  in  certain  very  diverse  affections.  Chief  among  these  is  chronic 
malarial  dyscrasia.  No  one  would  at  present  think  of  employing  it  in 
acute  remittent  fever , or  even  in  acute  intermittent,  unless  under  very 
peculiar  circumstances.  It  is  in  those  cases  which  have  resisted  quinine, 
in  which  the  paroxysms  have  become  irregular,  returning  at  lono-  or  ir- 
legular  intervals,  and  in  which  the  anasmia  and  the  general  nutritive 
disturbance  are  even  more  prominent  than  the  febrile  disorder,  that 
arsenic  is  especially  valuable.  In  these  cases  it  should  be  administered 
with  sufficient  boldness,  very  generally  in  conjunction  with  iron.  Pro- 
fessor George  B.  Wood  recommends  that  the  first  doses  should  be  as 
large  as  the  system  will  endure,  so  as  to  make  a decided  impression  at 
once.  When  the  ague-paroxysms  are  frequent,  it  is  perhaps  well  to 
employ  this  plan ; but  when  it  is  rather  the  cachexia  than  the  active 
disorder  that  is  to  be  combated,  it  is  preferable  to  commence  with 
small  doses  and  to  increase  them  until  some  constitutional  symptom 
is  produced.  In  ordinary  intermittents,  after  the  paroxysms  have  been 
broken  up  by  quinine  it  is  very  well  to  place  the  patient  upon  a prep- 
aration of  arsenic  and  iron,  as  a prophylactic  against  their  return. 
When,  in  ordinary  intermittent  fever,  for  any  cause  quinine  cannot  be 
administered  arsenic  may  be  employed.  In  these  cases,  as  already  in- 
timated, the  first  doses  should  be  large,  so  as  to  make  an  immediate  im- 
pression ; from  five  to  ten  minims  of  Fowler’s  solution,  properly  diluted 
may  be  given  every  two  or  three  hours  until  some  decided  symptom  is 
produced.  When  the  stomach  refuses  the  remedy,  it  has  been  recom- 
mended by  Boudin  to  give  it  by  the  rectum,  which  he  affirms  will  often 
bear  even  a grain  of  the  acid.  Not  more  than  a third  of  this  amount 
ou  d,  however,  be  used  as  a commencing  dose.  In  malarial  intermit- 
tent neuralgia,  arsenic  may  be  employed  as  a very  useful  adjuvant  to 
the  antipenodic  alkaloids  T)r  TC  TVT  • n ‘ juvant  to 

Medical  Journal,  1872  o the  value  ' Z Ca“S 

rhoma  (Wien.  Med.  WockensArift,  187!  Ar^T  £1^0^ 
Strieker’s  Jahrb.,  187T)  AH™ntV  • -7  ■'*  Khn'  Ghlr;  xvm. ; 

from  injections  of  the  remedy  into^U  g^wth°  ° 6°,”,’tim'3S  doriTed 

skin-ZZ,  “ Zui^A  “ ‘he  “ °f  areonie 

University  Hospital  has  IdnHI  ™ esa°r  of  Dermatology  in  the 
“ As  is' well  tZ  ’ y fu,'"l8',ed  mo  with  the  following : 

known,  arseme  has  long  been  used  and  held  in  high  esteem 
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as  a remedy  in  the  treatment  of  cutaneous  diseases.  It  is  proper  to 
state,  however,  that  at  the  present  day  there  exists  a great  diversity 
of  opinion  concerning  its  actual  value  as  a therapeutic  agent  against 
this  class  of  diseases.  Certain  dermatologists  claim  to  derive  marked 
o-ood  from  its  employment  in  quite  a large  number  of  affections,  while 
others  of  equal  experience  are  inclined  to  place  but  little  reliance  upon 
its  curative  powers.  Without  entering  at  all  into  this  discussion,  it 
may  be  unhesitatingly  said  that  it  is  a remedy  of  1 cal  woi  1 1 an  serv  lfce 
in  several  very  important  cutaneous  diseases,  and  that  it  may  be  com- 
bined with  other  remedies  and  used  with  good  result  m certain  other 
diseases  of  the  skin,  acting  in  these  cases  as  a general  tonic.  It  is  the 
dermatologist’s  most  valuable  internal  remedy  in  a large  number  of 
cases  But  it  must  be  skilfully  employed,  and  the  cases,  moreover,  must 
be  selected,  if  we  would  expect  satisfactory  results.  To  say  that  arsenic 
is  of  use  in  diseases  of  the  skin  viewed  collectively,  is  an  assertion  so 
va-ue  as  to  be  of  no  practical  value.  Not  only  is  it  necessary  to  specify 
the  disease,  but  it  is  even  important  to  designate  the  particular  stage, 
if  we  would  employ  the  remedy  successfully.  . 

..  Arsenic  exerts  its  influence  chiefly  upon  the  epidermis  Hence  it  >s 
found  that  diseases  affecting  the  more  superficial  strata  of  the  stun  aie 
most  amenable  to  its  influence.  It  possesses  httle  or  no  effect  upon  the 
diseases  which  have  their  seat  in  the  deeper  structures.  _ 

“ Its  action  upon  the  skin  is  slow,  weeks  and  months  being  requi- 
site to  produce  the  desired  result.  Improvement  once  obtained  it 
is  usually  expedient  to  allow  the  patient  to  continue  the  use  of  the 
remedy  for  some  weeks  after  all  symptoms  of  the  disease  have  dis- 

^Ztnic  should  never  he  employed  in  the  acute.  infl —r y stage 
of  any  disease  of  the  skin.  It  should  not  be  prescribed  when  there  is 
great  heat  burning,  intense  itching,  or  rapid  cell-change.  It  not  y 
fs  of  no  benefit  at  this  stage,  but  is  in  most  cases 

tending  to  augment  the  activity  of  the  morbid  process.  It  stimulates 
the  rete  into  action  when  rest  is  most  needed.  Its  administration  should 

be  withheld  until  the  acute  symptoms  have  subside  . 

« Of  many  of  the  dissimilar  diseases  in  which  arsenic  has  been  enn 

ployed  both  with  and  without  reputed  success.no  mention  need 

be  male  It  will  suffice  for  the  purpose  in  hand  to  refer  to  those  affe  - 

s “•Si1". 
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career.  In  cases  of  psoriasis  of  long  standing,  which  manifest  littlo 
disposition  to  undergo  change,  it  is  particularly  useful. 

“ It  is  of  undoubted  service  in  certain  varieties  of  eczema,  especially 
in  the  chronic  squamous  and  papular  varieties ; also  where  the  ele- 
mentary lesions  are  but  ill  defined ; and,  finally,  where  the  disease  is 
unusually  superficially  seated,  and  where  there  is  only  slight  infiltra- 
tion of  the  skin.  Certain  forms  of  persistent  localized  papular  and 
vesicular  eczema,  having  a marked  tendency  to  recur,  as,  for  example, 
of  the  fingers,  also  often  yield  readily  to  arsenic.  It  should,  of  course, 
be  avoided  in  acute  eczema. 

“ Pemphigus  is  decidedly  influenced,  and  often  permanently  relieved, 
by  its  use.  It  is  our  most  reliable  remedy  for  this  disease.  Here,  as  in 
other  conditions,  the  older  the  process  the  more  likely  are  we  to  obtain 
favorable  results.  In  lichen  planus  and  in  lichen  ruber  it  is  employed 
with  great  advantage.  Prescribed  in  minute  doses,  as  a tonic,  it  may 
sometimes  be  given  with  benefit  in  chronic  urticaria. 

“ It  is  likewise  of  value  in  certain  varieties  of  acne.  Before  pre- 
scribing it,  however,  the  digestive  tract  should  be  carefully  looked  into, 
and,  if  disordered  in  the  least  degree,  it  should  first  be  rectified.  The 
same  remark  holds  good  for  its  use  in  all  diseases  of  the  skin.  Taken 
for  a considerable  time,  several  months,  it  often  exerts  a marked  in- 
fluence upon  the  small  pustular  and  papular  forms  of  acne,  and  also  in 
those  cases  where  there  is  an  accompanying  erythematous  rosacea. 

The  two  preparations  of  arsenic  which  it  is,  as  a rule,  advisable  to 
employ  are  arsenious  acid  and  liquor  potassii  arsenitis.  The  latter  will 
be  found  the  more  desirable  form  for  ordinary  use.  Arsenious  acid  is 
given  in  pill  form,  with  sugar  of  milk,  or  combined  with  a grain  each 
of  black  pepper  and  powdered  liquorice,  constituting  the  compound 
nown  as  the  Asiatic  pill,  which  may  be  prescribed  in  various  strengths 
suitable  to  the  case.  The  liquor  potassii  arsenitis  is  best  given  with 
water  or  combined  with  a bitter  tincture  or  infusion;  it  is  also  well 
borne  combined  with  the  wine  of  iron.  The  average  dose  suitable  to 
the  majority  of  individuals  is  three  minims.  Smaller  doses,  one  or  two 
minims  thrice  daily,  are  often  demanded,  and  in  many  cases  are  found 
to  be  much  more  beneficial  than  larger  doses.  On  the  other  hand,  four 
, oi  eight  minims  will  not  infrequently  be  tolerated,  and  occasion- 

8h°u,d 

In  certain  nervous  affections  arsenic  acts  very  favorably  in  sonic 
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increased  until  oedema  or  other  manifestations  betray  its  decided  action. 
Arsenic  has  also  been  recommended  in  whooping-cough , but  is  at  present 
very  rarely,  if  ever,  used.  In  ordinary  non-malarial  neuralgia  it  may- 
be tried,  and  is  sometimes  serviceable ; in  simple  gastralgia , or  gastric 
neuralgia , it  has  been  especially  recommended. 

Arsenic  is  employed  sometimes  with  advantage  in  asthma,  and  may 
be  given  by  tbe  stomach,  but  is  perhaps  more  useful  when  inhaled 
The  following  formula  has  been  long  used  in  the  Philadelphia  IIospi  a . 
The  prepared  paper  is  rolled  into  cigarettes,  one  of  which  is  smoked  two 
or  three  times  a day,  until  relief  is  afforded  or  some  giddiness  produced  : 
Charta  Arsenicalis  Composita  ( Compound  Arsenical  Paper).  R 
Belladonnas  fol.,  gr.  xevi;  Hyoscyami  fol.,  Stramomi  fob,  aa  gr.  xlvin; 
Extr.  opii,  gr.  iv  ; Tabaci,  gr.  lxxx ; Aquae,  Oj ; M.  ft  sob  et  add.  Potas. 
nit.,  gr.  clx ; Potas.  arsenit.,  gr.  cccxx.  Saturate  bibulous  paper  and  di y 

f01  Arsenic  is  of  value  in  those  forms  of  chronic  rheumatism  in  which 
iodide  of  potassium  is  commonly  employed.  It  is  often  advantageous 
to  alternate,  administering  one  of  these  alteratives  for  t ree  or  our 
weeks  and  then  the  other  for  the  same  length  of  time  In  rheumatic 
gout,  or  rheumatoid  arthritis,  it  has  been  highly  extolled,  but  m my 
experience  has  furnished  no  better  results  than  other  remedies.  It 
should,  however,  always  be  tried  in  this  most  obstinate  ^order^ 

There  have  been  quite  a number  of  cases  repoi  ec  m 
outbreak  of  herpes  zoster  has  occurred  during  the  long-continued  use 
of  arsenic,  and  it  seems  as  though  the  arsenic  was  the  cause  of  tiw 
eruption.  (For  paper,  giving  cases  and  bibliography,  } 

burger,  see  Vierteljahr.  f.  Dermatol,  Wien,  xi.  97.)  _ 

Toxicology.— Sufficient  has  already  been  said  concerning  the  syn  p- 
tome  of  both  acute  and  chronic  arsenical  poisoning.  No  mention  has 
however,  been  made  of  the  peculiar  local  affections  produced  in  the 
hands  of  those  artisans  who  work  with  the  preparatmns  of  a^emu 
Ulcers  about  the  roots  of  the  nails  are  generally  the  first  tiouble 
these  cases,  but  after  a time  eczematous  or  papular  ^pttons  app^ 
and  even  subdermal  erysipelatous  inflammation  is  ^ 

commonly  to  these  local  symptoms  are  added,  after 
phenomena  of  chronic  arsenical  poisoning.  . , * 

In  the  arts,  preparations  of  arsenic  are  largely  used  as 
and  excepting  the  manufacturers  of  arsenic,  it  is  almost  exclus  J 
‘those  who  are  accidentally  exposed  to  the  deleterious  mfluence  of  the* 
piemen ts  that  suffer  from  chrome  arsenical  poisonn  k. 

om  colors  are  of  various  hues,  and,  being  very  cheap,  and  icnia 
able  for  their  purity  of  tone  and  their  permanence  under  expos 


. For  „n  «P«  thi.  r nr i 

' 8,2 ■ '"7  Fatal  ehronic  «-W 
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light,  are  much  used  by  paper-makers.  Scheele's  Green — the  arsenite 
of  copper — contains  fifty-five  per  cent.,  by  weight,  of  arsenious  acid ; 
and  Schweinfurt  Green — the  aceto-arsenite — fifty-eight  per  cent.  Paper 
coated  with  them  has  been  largely  used  not  only  as  hangings,  but  even 
as  wrajipings  for  confectionery  and  other  edibles.  Sweetmeats  have 
been  colored  with  them ; pasteboard  boxes,  artificial  flowers,  tarlatan 
dresses,  shelves  in  groceries,  walls  of  dwellings,  toys  of  children,  and 
various  other  articles,  have  been  made  the  vehicles  of  death,  so  that 
hundreds  of  cases  of  poisoning  more  or  less  severe  have  resulted  from 
the  use  of  these  pigments,  which  ought  to  be  banished  by  the  strictest 
laws.  In  most  cases  it  is  probably  the  minute  dust,  which  is  sepa- 
rated mechanically  and  diffused  through  the  room,  that  produces  the 
fatal  result ; but  poisoning  has  occurred  when  the  arsenical  paper  was 
covered  over  with  another  paper.  Dr.  Hambers  has  made  elaborate 
chemical  researches  upon  the  air  of  these  apartments,  and  believes 
that  he  has  demonstrated  that  some  arsenic  escapes  in  the  form  of 
arseniuretted  hydrogen.  Mot  rarely  the  poison  has  been  taken  directly 
into  the  stomach,  especially  by  children. 

The  time  at  which  death  occurs,  as  well  as  the  fatal  dose  of  arsenic, 
varies  very  much.  Death  usually  results  in  from  eighteen  hours  to 
three  days ; but  Taylor  reports  a case  in  which  it  occurred  with  tetanic 
symptoms  in  twenty  minutes,  and  life  has  been  protracted  until  the 
sixteenth  or  even  the  twentieth  day.  Dr.  W.  C.  Jackson  ( Amer . Journ. 
Med.  Sci.,  J uly,  1858)  records  a case  of  recovery,  under  the  early  use 
of  emetics,  after  an  estimated  dose  of  two  ounces  had  been  taken ; and 
Dr.  E.  D.  Mackenzie  gives  an  account  ( Indian  Med.  Gaz.,  1872)  of  a 
man  who  swallowed  an  unknown  quantity  of  arsenic  in  lumps,  and 
received  no  treatment  for  sixteen  hours,  yet  recovered  after  passing 
pei  anum  one  hundred  and  five  grains  of  arsenic  in  two  masses.  On 
the  other  hand,  death  has  resulted  from  the  use  of  very  small  amounts. 
Di.  Taylor  asserts  that  the  smallest  fatal  dose  hitherto  recorded  is  two 
grains.  Dr.  Lachese  (Ann.  d'Hyg.  et  de  Med.  Legale , 1834,  le  ser.,  t. 
xvn.)  affirms  that  six  milligrammes  (0.09  gr.)  will  produce  decided  but 
not  serious  symptoms,  and  that  from  one  to  three  centigrammes  (0.154 
to  0.462  gr.)  are  poisonous,  and  from  five  to  ten  centigrammes  (0.77 
to  l.o4  gr.)  fatal.  Tardieu  places  the  minimum  lethal  dose  at  from 
ten  to  fifteen  centigrammes  (1.54  to  2.31  gr.).  The  escapes  from  death 
a ei  the  ingestion  of  large  amounts  of  arsenic  have,  without  doubt, 
depended  upon  its  being,  as  in  the  cases  above  narrated,  in  an  insoluble 
orm  The  effects  of  the  arsenical  solutions,  such  as  Fowler’s,  are  more 
rapid  and  severe  than  those  of  the  solid  drug. 

As  arsenic  in  large  doses  generally  induces  vomiting,  it  is  very  rarely 
necessary  in  poisoning  to  evacuate  the  stomach  by  artificial  means.  If 

tard  or  snk  1°wev®1  j ^ave  not  occurred,  a prompt  emetic,  such  as  mus- 
„ ° 81  ]Phate  °f  Zlnc,  should  be  at  once  exhibited,  and  very  gener- 

y the  stomach  should  be  well  washed  out  by  large  draughts  of  "warm 
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water,  with  salt,  if  necessary  for  the  return  of  the  water.  With  the 
emetic,  or  sooner,  if  possible,  the  antidote  should  be  administered,  ihe 
substance  whoso  antidotal  value  has  been  most  thoroughly  tested  and 
assured  by  clinical  experience  is  the  freshly  precipitated  sesquioxide  of 
iron  which  forms  with  arsenious  acid  a very  insoluble  compound.  T e 
antidote  must  be  freshly  prepared,  and  must  be  given  in  great  excess : 
according  to  the  experiments  of  Messrs.  T.  and  H.  Smith,  of  Edinburg  , 
at  least  eight  grains  of  the  iron  being  required  for  the  conversion  of  one 
grain  of  the  arsenious  acid.  In  practice,  any  of  the  sesqui  solutions  of 
iron-that  of  the  chloride  being  generally  preferred,  as  most  readi  y 
procured — should  be  neutralized  by  carbonate  of  sodium  or  preferably 
by  magnesia,  and  a portion  of  the  precipitate  given  at  once,  stirred 
up  in  hot  water.  The  remainder  of  the  antidote,  having  been  hastily 
washed  by  emptying  it  on  to  a piece  of  muslin  or  a fi  ter,  pouring 
water  onit  fallowing  it  to  drain,  should  be  admimst^d  very 

freely indeed,  indefinitely,  as  it  is  entirely  harmless.  H Kohler,  of 

Hall l\Brit.  and  For.  Med.-Cliir.  Rev.,  1870,  vol.  xlv.  p^  538),  has  made 
a very  elaborate  series  of  chemical,  physiological,  and  clinical  experi- 
ment upon  the  comparative  antidotal  values  of  the  saccharated  oxi  e 
of  iron  and  the  freshly-precipitated  sesquioxide.  His  ^suits  indicate 
that  the  former  preparation  is  the  better;  but,  as  the  efficiency  of 
sesquioxide  has  been"  so  frequently  proved  at  the  bedside  fur  her  testi- 
mony is  desirable  before  it  is  superseded,  especially  since  the  other  feme 
preparation  is  not  officinal  with  us,  and  is  not  so  readily  prepared  on  the 
spur  of  the  moment  as  its  fellow.  Dialyzed  iron  has  been  used  jth 
very  good  results,  but  it  is  much  better  to  precipitate  it  just  before 
administration  with  a small  amount  of  ammonia  or  other  alkali.  Mag 
nesfo^reshly  calcined  or  freshly  precipitated  from  a solution  of  ite  salts 
is  an  antidote  of  some  avail  in  arsenical  poisoning,  but  is  decidedly  less 

effi^ntjhanjh^ oxide  °^^.nQ^dum  Sydratum  cwn  Magnesia  the  ar 

of^  chloride  of  iron,  or  other  of  the  sesqui  preparations  of  iron,  may 

while  the  antidote  is  being  g‘v  > ' bowels  The  further 

opium,  stimulants,  dry  external  : boat,  and  mb  ft  S ressjon 
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patient  from  the  exposure  and  to  treat  symptoms  as  they  arise.  Al- 
though I do  not  know  of  any  clinical  records  bearing  upon  the  subject, 
it  might  be  well  to  exhibit  the  iodide  of  potassium,  in  the  hope  of 
hastening  the  elimination  of  the  poison. 

Administration.— The  commencing  dose  of  arsenic  is  one-twentieth 
of  a grain,  which  should  be  given  in  pill  after  meals,  and  be  slowly 
increased  until  a perceptible  influence,  or  the  desired  therapeutic  effect, 
is  obtained.  In  many  cases  (chorea,  lymphoma,  intermittent  fevers, 
etc.)  it  is  necessary  to  push  the  remedy  until  decided  evidences  of 
poisoning  are  secured:  in  this  case  a liquid  preparation  should  be 
selected.  The  following  are  the  officinal  preparations  of  arsenic  : 

Liquor  Potassii  Arsenitis— Solution  of  Arsenite  of  Potassium.— Fowler’s 
Solution  contains  four  grains  of  arsenious  acid  to  the  ounce,  is  nearly 
colorless,  odorless,  with  a very  faint  taste  of  the  compound  spirit  of 
avender,  which  is  in  it.  It  is  an  excellent  preparation.  The  average 
commencing  dose  is  five  drops  in  a wineglassful  of  water  after  meats 
to  be  increased  and  used  with  the  same  precautions  as  arsenic 

&du  Arsenias-Arseniate  of  Sodium.- This  salt  occurs  in  transparent, 
si ightly  efflorescent,  soluble  crystals,  and  is  solely  used  in  making  the 

ll°r  Sodn  Arsemat^.  The  Solution  of  Arseniate  of  Sodium  (gr.  4 6 
to  f3i)  may  be  used  instead  of  Fowler’s  Solution,  in  similar  doses. 

rsenn  Iodidum— Iodide  of  Arsenic.— This  is  an  orano-e-red  crystal 
hue  solid,  wholly  soluble  in  water  and  entirely  volatilized  by  heat  It 

™ ™ U “ “ alterative>  aad  ^0  as  an  external  application  in 

tions  Iodid^f0  * 6 •Skm’  espeeialI3r  luPu$  and  chronic  tubercular  affec- 
tions^ Iodide  of  arsenic  enters  into  Donovan's  Solution 

Liquor  Acxdi  Arseniosi- Solution  of  Arsenious  Acid,  is  of  the  same 

strength,  and  has  the  same  therapeutic  properties,  as  Fowler’s  Solution 

It  is,  however,  a little  more  irritant  than  that  preparation 

HYDRARGYRUM— MERCURY.  U.S. 

Physiological  Action.— When  9 

3K:  s :: ^ 

ofthe  breath^  a^some^sorenea^of  th^  tee^f 
eXthe”  “ tain  'S't  “etoit  affeo&rtTliar’ 

sooner  or  later  accompanied  hv,  v & ' , ,6Ct  ng  tho  W^tem,  and  is 

use  of  the  mercury  b?persisted7in  ° ^ If 

spongy,  bleeding  on  very  slight  A ’ ^ gUmf  beCome  swollen,  soft,  and 

in  the  secretion  of  saliva  BevoO iS  * decided  increase 
justified  in  carrying  the  use  o/the  dr,.!!  thcraPeU)ti8fc  is  never 

toms  in  the  mouth  in ZZe  L ‘ P * be  do"°.  «*>  local  symp- 

flamed,  very  vascular  and  m i P\'  ( tumefied  gums  become  in- 

of  the  teeth ; d“k-d  »»«  at  the  junction 

°Ue  18  also  SoW0llen,  sometimes,  enormously,  pro- 

33 
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trudino-  from  the  mouth,  whoso  closure  it  may  entirely  prevent ; the 
teeth  are  loosened  in  their  sockets;  the  saliva  is  enormously  increased 
in  quantity  and  altered  in  quality,  forming  great,  ropy,  viscid  masses, 
which  pour  over  the  thickened  lips;  the  parotid  glands,  and  even  the 
submaxillary,  are  very  much  enlarged,  and  tender.  Sometimes,  be  ore 
salivation  occurs,  slight  systemic  erethism,  marked  by  a quickened 
pulse  and  general  restlessness,  may  be  present ; but  when  the  mouth- 
symptoms  are  severe,  very  generally  there  is  a distinct  febrile  reaction 


of  a low  type.  . . , 

In  some  cases  of  mercurialization  the  stomatitis  has  been  very  in- 
tense, loss  of  the  teeth,  extensive  ulceration  of  the  soft  parts,  and  even 
necrosis  of  the  jaw-bones,  have  occurred,  and  death  from  exhaustion 
resulted,  or  the  patient  struggled  through  to  recovery,  seamed  and  d,s- 
fVnred  for  life.  In  these  cases  passive  hemorrhages  often  recur  agai 
and  again,  and,  it  may  be,  contribute  largely  to  a fatal  result,  during 
severe  ptyalism  emaciation  goes  on  rapidly,  and  seems  to  affect  es- 
pecially imperfectly  organized  tissues,  so  that  exudations  very  gen 
ally  rapidly  disappear.  The  disturbance  of  nutrition  is  further  s own 
in  some  oases  by  the  occurrence  of  ulcers  upon  the  extiem  . . 
blood  suffers  very  decidedly,  becoming  more  fluid  and  wateiy  than 
normal,  and  having  its  power  of  coagulation  impaired.  According  to 
the  researches  of  Dr.  Wright,  its  solid  constituents  are  notably  dim  - 
ished  including  albumen,  fibrin,  and  the  red  corpuscles,  and  it  contains 
a large  quantfty  of  a fetid,  fatty  material.  These  Enervations  of 
Wright  have  been  confirmed  upon  animals  by  Dr  1 ouc  cwi 
(Arch  He  Physiol,  Sept.  1874),  and  by  Dr.  I.  Hughes  Bennett. 

( Althoimh  large  doses  of  mercury  lower  the  general  nutrition  and 
destroy  the  crasis  of  the  blood,  it  is  by  no  means  certain that given 
very  minute  doses  it  has  not  tonie  properties.  In 

Liegeois  asserted  that  the  subcutaneous  injection  of  ly 

of  onicksilver  produces  in  healthy  men  an  increase  of  then  bodily 
, and  in  1876  in  two  experiments,  Dr.  B.  L.  Keyes  ( Amer . Jours. 
Z Sri!  Jan.  1876)  found  that  not  only  was  the  bodily  weight  ,m 
creased,  but,  as  determined  by  actual  couut,  t o num  m o 

c^tiLld  uZ  rabbits  and  dogs.  All  other  ^ 

those  rabbits  which  received  the  mercury  increased  m 

little  more  than  did  those  to  which  mercury  was  not  given,  hi 

augmentation  of  the  ^blo"  decided,  both 

curialized  animals.  With  dog.  , faster  in  the  am- 

bodily  weight  and  blood-corpuscles  ~n, * ” 'jtgh'es  Bennett  had 

h o-—  r to  increase  d. 
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tinctly  the  weight  of  tho  body  and  the  richness  of  the  blood,  but  that 
it  is  scarcely  proper  to  call  them  tonic,  as  in  his  belief  they  act  by 
hindering  oxidation  and  restricting  waste,  and  not  by  aiding  in  recon- 
struction. In  this,  however,  he  seems  resting  upon  theory  rather  than 
upon  proved  fact,  and  there  is  much  clinical  reason  for  believing  that 
in  exceedingly  minute  doses  mercurials  in  some  way  benefit  nutrition. 
In  some  cases  of  syphilitic  antemia  the  effect  of  mercury  in  increasing 
the  number  of  red  blood-corpuscles  is  very  marked.  This  effect  is, 
however,  to  be  attributed  to  the  antisyphilitic  influence  of  the  remedy 
rather  than  to  any  specific  action  on  the  blood-making  organs.  (For 
elaborate  paper,  see  Dr.  L.  Gaillard,  Arch.  Gen.  de  Med.,  JSTov.  1885.) 

Sometimes  the  influence  of  mercury  falls  almost  exclusively  upon 
the  nervous  system,  and  produces  a peculiar  train  of  paralytic  phe- 
nomena. This  occurs  chiefly,  if  not  exclusively,  when  it,  as  vapor,  finds 
entrance  to  the  blood  through  the  lungs,  and  is  most  frequently  seen  in 
those  who  work  in  the  metaL  It  is  generally  the  result  of  long  ex- 
posure ; but  that  it  may  be  produced  in  a very  short  time  is  proved  by 
the  case,  related  by  Dr.  Christison,  of  two  barometer-makers  who  slept 
one  night  m a room  containing  a pot  of  mercury  upon  a stove.  One 
was  severely  salivated,  the  other  was  affected  with  a shaking  palsy 
which  lasted  all  his  life.  According  to  Dr.  Sigmond  {Mercury,  Blue 
Pill,  and  Calomel,  London,  1840),  the  attack  of  mercurial  palsy,  which 
is  sometimes  sudden,  sometimes  gradual,  begins  with  unsteadiness  and 
shaking  of  the  extremities,  and  of  the  muscles  of  the  face,  which  move- 
ments interfere  with  walking,  speaking,  or  chewing ; the  tremors  be- 
come frequent,  nay,  almost  constant;  “every  action  is  performed  by 
starts.”  If  the  exposure  be  continued,  sleeplessness,  loss  of  memory 
and  death  terminate  the  scene.  A peculiar  brownish  hue  of  the  whole 
body , and  dry  skm,  generally  accompany  the  disease.  In  its  first  at 
tack  n may  be  mistaken  for  St.  Vitus's  dance;  in  its  latter  stages  for 
delirium  tremens.  According  to  Noel  Gueneau  de  Mossy  (Gaz  des 
Sop.,  1868).  these  two  forms  are  rather  distinct  varieties  than  different 
stages  of  mercurial  tremors.  In  the  latter  the  affection  simulates 
paralysis  agitans  in  its  shaking  movements ; in  the  former  the  motions 
are  violent  and  occur  independently  of  the  will  of  the  patient  eve, 
when  he  ,s  lying  quietly  in  bed.  In  a case  reported  by  Dr  L Wo" 

° "ot  * r 

exposed  to  contact  with  the  metal  or  its  fumes.  The  sIwTT"" 

recently  thoroughly  discussed  by  Dr.  M M Lotulle  ( Ar  1 • 'T 

siol  Anri  I l8R7wn„i  J -L,otuIle  {Archives  de  Phu- 

of  r^rded  cases  rndtneS1'  t 

symptoms  similar  to  those  of  roportec]  bL  Dr-  Sigmond, 

-p!  followed  indUding  Wri8t~ 

inunctions.  In  some  cases  mercurial 
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paralysis  takes  the  form  of  multiple  palsy,  or  of  a brachial  or  crural 
monoplegia,  or  of  an  obscure  local  palsy,  as  in  a case  reported  by  1 uss- 
inaul  in  which  there  was  aphonia  from  paralysis  of  the  laryngeal  mus- 
cles.  ’ Almost  invariably  the  loss  of  motor  power  is  accompanied  by 
an  anaesthesia,  which  may  be  wide-spread  or  may  be  in  isolated  islets,  or 
may  take  the  form  of  hemianesthesia.  The  loss  of  sensation  is  very 
rarely  absolute ; simple  loss  of  the  thermic  sensibility  or  analgesia  may 
exis/alone.  Partial  anosmia  or  amblyopia  may  show  that  the  nerves 
of  special  sensation  are  affected.  Neuralgic  pains  may  be  the  peima- 
uent  result  of  a mercurial  exposure,  and  epilepsy  and  even  insanity 
most  frequently  of  the  melancholic  type,  are  stated  to  have  been  o 
produced  According  to  Letulle,  trophic  changes  are  not  common,  the 
paralyzed  muscles  not  undergoing  atrophy,  and  retaining  their morm 
relations  to  the  galvanic  and  faradic  currents.  When  the  thighs 
affected  the  knee-jerk  may  entirely  disappear.  ^ 

In  some  cases,  exposure  to  the  vapor  of  mercury,  or  ^ P 

sistent  medicinal  use,  has  resulted  in  the  production  of  a state  of  the 
system  somewhat  resembling  scurvy,  characterized  by  great  amemia, 
emaltion,  and  general  lose  of  power,  with  loss  of  the  ha.r  achmg 
pains  in  the  bones  and  joints,  oedema,  fetid  breath,  diarrhcea,  an  gener 
ally  disordered  secretions.  This  is  the  so-called  mercurial  cactoim 

As  already  stated,  the  salivary  glands  are  especially  sensitive  to  the 
constitutional  effects  of  mercury,  and  there  is  some  reason  for  behevmg 
that  the  pancreas,  which  resembles  them  in  structure,  is  also  obnoxious 
tolhe  drC  Thus,  in  a case  related  by  Dr.  Copland,  a woman  after 

excessive  salivation  experienced  deep-seated  epigastric  pain  and  beat 

with.8 nausea,  thirst,  and  fever,  and  voided  thin  stools  containing  liqmd 
resembling  salivary  fluid.  At  the  post-mortem  the  pantmeas iwas  fo 
weighing  four  ounces,  red,  congested,  and  with  its  duct  ddatei  “ 
gard  to  the  action  of  mercury  upon  the  liver,  see  article  on  Calomel 

° ? Inserted  that  in  some  peculiar  persons  the  external,  and  even 

SS:  ?■=£££  ru^^^salve 

°0nTahatnfuercury  is  absorbed  there  is  abundant  proof  That  itj. 

" ~T7.  i n„,  w ..I,  20  18S0)  believes  that  mercurials  are 

* Dr.  S.  V.  Clevenger  {Chicago  Med  Oaz.,  Fe  >.  . 1 J ^ metal.  Many  of  h.s 

absorbed,  and  act  in  the  form  of  excessive  y mm  g whcn  calomel  is  given  to  a 
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eliminated  by  the  secretions  is  also  very  evident.  Thus,  it  has  been 
found  in  the  blood,*  in  the  urine, f in  the  serum  of  ulcers, J in  the 
saliva, § in  the  faeces, ||  in  the  pus  from  ulcers,  in  the  seminal  fluid, T[  in 
the  milk  of  nursing  women,** — indeed,  in  every  conceivable  secretion 
and  in  every  tissue.  Heller,  of  Vienna,  has  found  it  in  the  aborted 
foetuses  of  salivated  women,  and  Mayengon  and  Bergeret  in  the  urine 
of  a baby  whoso  nurse  was  taking  calomel ; and  both  of  these  observa- 
tions have  been  confirmed  by  Wei  lander. 

It  is  a matter  of  much  interest  to  know  how  rapidly  mercury  is 
eliminated,  and  whether,  when  given  internally,  it  accumulates  in  the 
system.  Tim  recent  researches  of  Mayengon  and  Bergeret  (l oc.  cit .) 
throw  some  light  upon  this  point,  as  well  as  upon  the  rapidity  of  ab- 
sorption. They  found  that  if  one  centigramme  of  corrosive  sublimate 
was  given  hypodermically  to  a dog,  the  urine  for  the  next  twenty-four 
hours  contained  mercury,  afterwards  none.  When  a centigramme  was 
given  daily  for  ten  or  twelve  days,  the  urine  contained  mercury  for 
lour  or  five  days  after  the  cessation  of  medication.  In  their  last  series 
of  experiments,  rabbits  received  the  drug,  and  were  killed  at  different 
intervals : in  half  an  hour  the  metal  could  be  found  in  all  the  tissues 
the  liver  and  kidneys  containing  most  of  it;  in  four  days,  or  even  in  a 
shorter  time  mercury  given  in  a single  dose  was  all  eliminated,  and 
could  not  be  found  in  the  tissues.  This  would  seem  to  prove  that  mer- 
cury given  in  a single  dose  does  not  remain  in  the  system;  but  the 
experiments  of  Mayengon  and  his  colleague,  confirmed  by  clinical  ex- 
perience, show  that  when  the  drug  is  administered  repeatedly  elimina- 
tion ceases  before  it  is  all  discharged.  Thus,  forty-eight  hours  after  the 
cessation  of  a mercurial  course,  when  the  urine  of  one  of  the  investi- 
g tors  was  free  from  the  metal,  the  iodide  of  potassium  was  exhibited  • 
and  the  urine  of  the  next  twenty-four  hours  contained  an  abundance 
of  mercury  which  continued  to  be  present  in  diminishing  quantities 

h tWt°  S'  The  °Hef  ehanMl  of  e3c“P»  «■<  to  be  the 
kidneys;  but  it  is  very  certain  that,  at  least  in  some  cases  the  dnm  is 

reely  excreted  by  the  salivary  glands  as  well  as  by  the  intestines  Dr 

Schuster  has  found  it  in  the  feces  three  months  after  the  ce  saBon  of 
a mercurial  course  ( Vierteli  f a 7 cessation  of 

C VlerteiJ-f-  Fermat,  u.  Syphilis , ix.  307);  indeed,  he 


cord  as  is  arsenic  (see  p.  499),  ir^TrobablTthn  Pr°dU°lng  the  Same  chanKC3  in  the  spinal 

* Eld  and  Buchner,  quoted  by  Professor  Stilld. 
f /antu,  Jourda,  Andouard,  quoted  by  Professor  Stillg. 

% Eourcroy,  quoted  by  Professor  StilI6 
§ Gmolin,  Bull,  de  Thlran  vii;  . u 

ft  Quoted  by  Professor  Stilld.  ’ 


GENERAL  REMEDIES. 


518 

believes  that  it  is  thrown  off  more  freely  and  constantly  by  the  intes- 
tines than  by  the  kidneys.  He  also  claims  that  elimination  is  com- 
pleted six  months  after  the  cessation  of  an  ordinary  mercurial  course 

CJourn.  of  Cutan.  Med.,  i.  No.  12,  ii.  No.  9).* 

The  rate  of  absorption  is  of  course  affected  by  the  method  of  a 
ministration.  Wellander  (Ann.  Dermatolog.,  vii.  413)  has  found  mer- 
cury in  the  urine  fourteen  hours  after  its  application  to  the  skin,  and 
one  hour  after  its  subcutaneous  administration. 

In  regard  to  the  constitutional  action  of  mercury  we  know  but 
little,  except  that  in  some  way  it  influences  nutrition.f  It  certain  y 
increases  the  secretions,  probably  by  a direct  action  upon  the  cells  of 
all  the  glands.  It  has  been  shown  by  Salkowsky  that  mercuiy  will 
cause  in  the  dog  fatty  degeneration  of  the  renal  epithelium  and  in  t e 
rabbit  diabetes,  as  well  as  a deposit  of  the  phosphate  of  calcium  m the 
kidneys  which  Professor  Prevost  has  shown  to  be  accompanied  ay  a 
decalcification  of  the  bones  (Revue  Med.  Suisse  Rom.,  1882,  553,  60o ; 
also  1883  402)  These  facts,  and  the  emaciation,  the  perverted  tunc- 
tions  of  nerves  and  glandular  tissue,  the  various  skin-eruptions,  the 
altered  blood  of  chronic  hydrargyria,  all  point  to  a profound  impr 
sion  on  the  nutrition  of  every  part  of  the  organism. 

That  mercuiy  causes  no  especial  waste  or  destruction  of  the  m - 
genous  compounds  of  the  body  appears  to  be  shown  by  the  researc ihes 
of  Dr  Hermann  von  Boeck  (Schmidts  Jahrbucher,  Bd.  cxlv.  p 14.). 
This  observe:  analyzed  the  feces  and  urine  of  a man  before,  during, 
and  after  the  exhibition  of  mercury,  taking  proper  precautions  to  as- 
sure uniformity  as  to  diet  and  exercise.  There  was  a slight  but  not  a 
notable  increase  in  the  amount  of  nitrogen  in  the  two  excretions  dm  = 

‘^THEalrEUDCs'-The  use  of  mercury  in  affections  of  the  liver  and 

of  the  alimentary  canal  is  fully  discussed  m another  portion  o 
of  the  all"ie  > d ha8  been  used  for  almost  innumerable 

"t  SU  it  seems  here  on,y  necessary  to  speak  of  iu 

uTo/r^uryVn'  inflammation  origi- 


hi  These  papers  of  Schuster’s  have  quoted  above;  also 

Viertelj.  f.  Dermat.  u.  Syphilis,  18  , • „„tionts  as  lotw  as  thirteen  years  after 

721.  Sigismund  has  found  quicksilver  in  10  un  1*334)  asserts  that  these 

taking  the  medicine;  hut  Schuster  (^^^^^^Istantlv  being  made,  and  that 
patients  were  habitufis  of  a r™«n  « ^ diffu9ion  of  tho  meroury  to  produce  a very 

under  these  oiroumstancos  there  is  sumcie 

sensible  effect  in  those  breathing  the  air  on  tho  effect  of  mixing  corrosive 

+ For  an  article  by  A.  Polotebcnow,  of  St  P°torsburg-  ArMv>  1864,  Bd.  xxi. 

sublimate  albuminate  with  blood  outside  of  * mftn,  but  experimental  research 

T 35‘  method  Of  its  action.  For  the  latest  research  and 

::  .f  ...»  .wbjoot.  ...  B^r.  PCS. “• 
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nated  towards  the  close  of  the  last  century  with  a Dr.  Robert  Ham- 
ilton, and  soon  became  universal  in  England  and  America.  It  is  a 
matter  of  regret  that  no  sufficient  analysis  of  the  blood  of  ptyalized 
persons  has  been  made  to  determine  exactly  what  are  the  changes  pro- 
duced in  the  vital  fluid  by  mercury.  The  indications  are,  however,  very 
strong  that  chief  among  them  is  a lessening  of  the  amount  of  fibrin. 
As  is  well  known,  increase  of  the  hasmic  fibrin  is  one  of  the  most  char- 
acteristic effects  of  inflammation : consequently,  theory,  instead  of 
being  opposed  to  the  antiphlogistic  use  of  calomel,  affords  at  least 
some  grounds  for  the  belief  that  there  is  more  or  less  of  antagonism 
between  the  processes  of  mercurialization  and  of  inflammation. 


All  important  evidence  as  to  the  antiphlogistic  value  of  mercurials 
at  present  available  is  clinical,  and  even  of  this  it  seems  impossible  to 
find  much  that  is  very  exact  and  of  such  nature  as  to  exclude  possible 
fallacies.  It  is  the  enormous  mass  of  testimony  that  overrides  the 
chance  of  fallacies.  It  is  the  general  judgment  of  the  profession, 
founded  upon  the  thousand  daily-observed  bedside  facts,  that  endorses 
the  use  of  mercury  as  an  antiphlogistic.  In  other  words,  our  knowl- 
edge of  the  value  of  mercurials  in  inflammation  at  present  is  clinical 
rather  than  experimental,  empirical  rather  than  scientific,  but  it  seems 
scarcely  possible  that  it  is  not  correct.  There  is  one  inflammatory  affec- 
tion, iritis,  which,  from  its  anatomical  relations,  is  completely  visible 
at  all  stages ; and  the  effects  of  the  drug  upon  its  processes  have  been 
noted  from  day  to  day  hundreds  of  times.  Oculists  are,  I believe, 
agreed  that  when  there  is  a marked  tendency  towards  the  exudation 

of  lymph  in  this  disease,  mercury  should  be  exhibited  until  ptyalism  is 
induced. 

Of  all  inflammations,  those  of  the  serous  membranes  seem  to  be  most 
allied  to  iritis;  and  it  is  exactly  in  the  condition  above  spoken  of,  where 
there  is  a tendency  to  fibrinous  exudations  in  pleuritis,  peritonitis,  and 
pericarditis,  that  mercury  is  so  constantly  employed  with  so  good  an 

fn  7LtlVai’e] aGh7TT  iQflammations>  especially  in  pneumonia  and 
in  hepatitis,  mercury  has  been  used  with  asserted  advantage  by  many 

ini!  rb  n*  18  certaiBly  “ore  questionable  than  in  serous 
inflammations.  Calomel  is  useful  in  severe  laryngitis,  and  especially 

;°me 'should' r^raT- variety’ when  th0  type  is  8thenici 

extent  of  t*  hrm&nS  the  8y8tea>  under  its  influence.  The 

op  n qLs t onPTut  ^ C°Ur8e  °f  endocardi^  * certainly  an 

dC“ev  ’ ell;ir!erly  imP°rtant’  if  *°88ibIe’  “ 

known  agent  for  effecting  Ms’  Tsh  ^ m°8t  effi°ient 

once.  If  the  disease  boM  r ’ ^ be  administered  freely  and  at 

ministered  conjointly  with  the  me^cur^r^11’  ^ ^ b°  ^ 

tic,  it  should  be  gTvTrduHnTlhlaltKS  adnJlm8t®red  a8  an  antiphlogis- 

tho  absorotion  of  th»  S th  tas°  °f  exlld“‘i°n,  and  to  facilitate 
absorption  ot  tho  nowly.organiaod  lymph  after  it  has  ocasod  to  bo 
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thrown  out.  In  the  majority  of  cases,  mercury  given  for  its  constitu- 
tional effects  should  be  combined  with  opium,  to  prevent  its  acting  on 

the  bowels.  . , , 

Calomel  should  not  be  used  in  adynamic  inflammations , or  where  the 
exudation  is  serous  rather  than  abrinous.  In  puerperal  peritonitis  it  has 
been  strongly  advocated  by  some,  and  as  strongly  condemned  by  others, 
simply  because  there  are  two  varieties  of  the  disease,  the  sporadic  or 
sthenic,  and  the  epidemic  or  asthenic;  and  in  the  one  both  bleeding  and 
calomel  are  strongly  indicated,  while  in  the  other  they  are  effective 

““'ll tmZy'as  an  AntisyphUitic.  It  was  formerly  believed  that  syphiUs 
could  not  be  cured  without  the  use  of  mercury ; bu  latterly  there  has 
arisen  a school  of  syphilographers  who  assert  that  the  drug  is  not  only 
not  necessary,  but  is  at  all  stages  and  in  all  cases  of  the  disease  n 10 
injurious;  that  the  worst  symptoms  of  the  disease  are  due  not  to  the 
constitutional  affection,  but  to  the  remedy  given  for  its  relief. 

,rreat  bulk  of  the  profession  occupies  a middle  ground  between  these 
extremes,  holding  ‘the  opinion  that  while  mercury  is  not  absohffely 
essential  for  the  relief  of  syphilis,  it  is  yet  m many  cases  of  the  utaiost 
value  when  judiciously  used.  The  justice  of  this  position  cannot,  I 
think  be  rightly  questioned;  the  universal  verdict  in  its  favor  is  too 
flxed  and  deffnife  so  that  the  important  point  now  is  to  determine  at 
what  stages,  and  under  what  conditions,  the  remedy  is  advisable,  an 

what  is  the  best  method  of  its  application.  , . , 

Syphilis  is  ordinarily,  and  with  sufficient  accuracy  for  practical 
purposes  divided  into  three  stages,  the  primary,  the  secondary,  a 
C TerSry  According  to  the  teachings  of  the  dualists  there  are  two 
o^  rather  spfcies,  of  venereal  ulcer,  the  hard  and  the  soft 
chancre  ’or  the  true  chancre  and  the  chancroid,  the  infecting  and  the 
nondnfCoting  sore.  When  a venereal  ulcer  offers  the  • f "tic  o 
the  latter  of  these,  mercury  should  never  be  exhibited!  So  ° = 
there  is  a doubt  as  to  the  nature  of  the  primary  sole,  the  remedy 
should  be  withheld ; but  when  there  is  distinct  induration,  an 

“i«eeagaeny  tire  e.Peaie 

Of  !wnv  the  mercurial  until  the  appearance  of  distinct  secondary 
They  affirm  that  mercury  is  powerless  to  prevent  tie  occui^te^^g 
these  phenomena;  that  the  good  whic^1!.  doesjs^  ^ ^ nntU  {he 
their  completion,  ani^conseque  y ^ in00rr6ct  prac- 

second  stage  of  the  disoido  . . ,d  bo  ejTen  continuously 

tem“Vmontr»rsoo°„T,  undoubted  syphilitic  ymptoms^aro  mam- 

fested.  The  careful  2"  TnctTuof^  doses 

Zl  a^onic^ increasing  ihe  number  of  the  red  bloed-disks.  PtyaUsm 
i8  to  be  avoided  unless  the  symptoms  urgently  deman  • 
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In  tertiary  syphilis  mercury  is  to  be  used  cautiously.  It  is  not, 
however,  the  mere  length  of  time  that  has  elapsed  since  the  infection, 
but  the  condition  of  the  patient,  that  guides  the  judicious  practitioner. 
So  long  as  there  is  no  decided  cachexia,  if  the  patient  has  not  recently 
been  through  a mercurial  course,  mercury  should  be  freely  used  when 
the  local  lesion  threatens  life.  Thus,  a gumma  in  the  heart-wall,  in  the 
upper  spinal  cord,  or  in  some  vital  brain-region  may  imperatively  de- 
mand active  mercurialization.  I have  twice  seen  a patient  slowly  re- 
covering from  brain-syphilis  under  the  influence  of  the  iodides  die  by  the 
accident  of  an  epileptic  arrest  of  respiration.  In  these  cases  the  more 
rapid  resolution  of  the  gummatous  masses  by  mercury,  had  that  drug 
been  exhibited,  would  in  all  probability  have  prevented  the  fatal  fit.  In 
hereditary  syphilis  a prompt  mercurial  impression  offers  the  best  chance 
of  relief.  Even  in  the  ‘primary  or  secondary  stages  of  syphilis  mercury 
should  be  employed  with  caution  and  judgment.  In  his  researches  (loc. 
cit •)  Wilbouchewitch  found  that  the  mercurial  when  first  exhibited 
increased  the  number  of  red  blood-corpuscles  in  syphilitic  patients,  but 
aftei  a time  appeared  to  produce  anasmia.  Whatever  preparation  be 
employed,  it  should  be  so  administered  as  to  exhibit  only  signs  of  its 
constitutional  action  upon  the  mouth.  It  is  not  necessary  to  ptyalize 
the  patient  severely,  or  indeed  at  all,  the  proper  course  consisting  in 
the  steady  maintenance  of  the  slightest  possible  distinct  soreness  of 
the  gums.  There  are  various  methods  by  which  this  may  be  done. 
That  most  frequently  employed,  because  most  convenient,  is  the  admin- 
istration of  small  doses  of  calomel  or  blue  pill  by  the  mouth:  from 
one-fourth  to  one-half  grain  of  calomel,  or  twice  as  much  of  the  blue 
mass,  combined,  if  necessary,  with  opium,  to  prevent  its  action  upon 
the  bowels,  may  be  given  three  times  a day,  and  increased  if  required 
imstead  of  the  internal  use  of  the  mercurial,  the  system  may  be  brought 
under  its  influence  by  inunctions  with  unguentum  hydrargyri.  When 
this  is  done  the  skin  should  be  well  cleansed  and  softened  by  frequent 

a“d  a 1drachm  of  ointment  may  be  rubbed  into  the 
ms,de  of  the  thighs,  legs,  and  the  popliteal  spaces,  in  such  a way  that 
the  application  be  not  made  to  any  spot  oftener  than  every  other  day 
It  is  commonly  advised  in  English  works  to  employ  the  armpits- 
and,  as  the  skin  is  there  exceedingly  thin  and  the  absorbents  very 

SS  ITS. 

The  eruption  appeal  anywC  » ZTkhHf  ^ ‘i'0 

be  applied  too  freely-  and  in  or  1 t -a  0 mercurial  ointment 

Germany  the  folio, , a ° av0,(1  this  inconvenience,  in 

^™i4  an]  h"6  Sontrt“ht: 

ointment,  is  » £ 
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the  two  hands  together  until  the  ointment  is  equally  diffused,  then  to 
apply  it  forcibly  and  slowly  to  the  part  directed  until  almost  all  of  the 
salve  has  disappeared,  having  been  rubbed  into  the  skin.  In  most  cases 
the  mercurial  is  applied  daily,  but  in  very  susceptible  persons  only 
every  third  day.  A regular  order  is  maintained  in  the  application,  as 
follows:  first  day , inner  side  of  both  upper  arms;  second  day  inner 
side  of  both  thighs;  third  day,  inner  side  of  both  forearms;  fourth  day, 
inner  side  of  both  legs;  fifth  day,  upon  both  groins;  sixth  day,  upon 

the  back ; seventh  day,  recommence  the  series.  . 

The  advantage  claimed  for  inunction  is  that  the  digest, on  is  less  apt 
to  be  disturbed  than  when  the  drug  is  exhibited  by  the  mouth ; the  dun 
advantages  are  the  greater  or  less  publicity  which  it  entails,  the  tr ouble 
which  it  involves,  and  its  apparent  dirtiness.  In  private  practice  it  is 
rarely  used  except  in  the  case  of  infants,  when  the  mercurial  ointment 
is  rubbed  into  the  abdomen  and  armpits,  or  often  simply , smear'd  UP“ 
the  flannel  roller  or  binder  which  usually  envelops  the  bo  y. 
mercmlaUzation  of  the  nurse,  with  the  object  of  affecting  the  chi  d, 
is  unjustifiable,  unless  the  nurse  and  the  nursling  are  alike  diseased, 
indeed,  to  allow  a syphilitic  child  to  feed  at  the  breast  of  a healthy 

W°XrX' Petimes  administered  in  secondary  syphilis  in  the  form 
of  fumigations.  The  patient  is  placed  upon  a chair,  and  surrounded  by 
a large^  blanket,  or,  better,  india-rubber  cloth,  so  arranged  a to  fi 
tmbtfv  around  his  neck  above,  and  below  to  encompass  the  chair.  Ike 
preparation  is  placed  upon  a meta,  plate  heat, ed  l by.. spirib 
lamp  beneath  the  chair,  and  the  fumes  are  allowed  to  fill  the  space 
around  the  patient  inside  of  the  blanket.  The  heat  produced  gen  rally 
* causes  the  patient  to  sweat  profusely,  and  in  from  fifteen  minutes  t 
half  an  hour  the  lamp  should  be  withdrawn,  and  the  patient  allowed  to 

Sd'byPto  r ?spPP-i:gof  secondary  ikin-erujn 
r the 

PPedPd*;  an'd  tertiary  syphilis,  the  iodides  of  mercury 
given  byTc  mouth,  arc  often  very  useful,  but  the  * 

corrosive  sublimate  and  the  iodide*  ,r .many  cases  sell  mo.ee  ^ 
Usually  not  more  than  one-twelfth  ot  g * 
be  given,  three  times  a day* 


, Th.  a,. 

Bubliraato  to  albumen  ami  albuminous  °on|P°^  ^ „ 1876.  M.  M.  Martineau  claims 

Path.  u.  Pharm.,  1U.,  1875 ; W,encr  1M.  in  syphilis  with  great  wA- 

that  ammoniacal  mercurial  peptone  may  bo  used  1 y 47. 

vantage.  The  formula  may  bo  found  in  Load.  Med. 
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Administration. — The  following  preparations  contain  metallic  mer- 
cury : 

Unguentum  Hydrargyria  U.S. — Blue,  or  Mercurial,  Ointment  is  made 
by  triturating  mercury  with  suet  and  lard  until  the  metal  is  extin- 
guished,— i.e.,  until  a portion  of  the  mass  rubbed  upon  a piece  of  paper 
exhibits  no  globules  under  a magnifying  power  of  four  diameters. 
Mercurial  ointment  is  soft,  of  a bluish  color,  becoming  darker  by  age, 
and  contains  half  its  weight  of  mercury.  When  frequently  rubbed 
upon  the  same  part,  it  not  rarely  produces  a disagreeable  eruption.  It 
is  used  to  make  a constitutional  impression,  and  also  locally  as  a re- 
solvent, in  cases  of  enlarged  indurated  glands.  The  oleate  of  mercury 
(Hydrargyri  Oleatum — 1 to  10,  U.S.)  appears  to  be  a more  elegant 
preparation  than  blue  ointment,  and  equally  efficient. 

Emplastrum  Hydrargyri,  U.S. — Mercurial  Plaster  contains  mercury, 
olive  oil,  resin,  and  lead  plaster,  and  is  used  as  a resolvent  in  indurated 
glands,  enlarged  chronically  inflamed  joints,  etc. 

Massa  Hydrargyri,  U.S  .—Pills  of  Mercury— Blue  Mass  is  made  by 
extinguishing  mercury  with  honey  and  other  inert  substances.  It  con- 
tains one-third  its  weight  of  the  metal,  and  is  used  for  the  same  purpose 
as  calomel,  but  is  milder.  Dose : purgative,  grains  5 to  10  ; alterative, 
grains  1 to  3.  “ Blue  Pills ” usually  contain  each  three  or  five  grains  of 

the  mass. 

Hydrargyrum  cum  Or  eta,  U.S. — Mercury  with  Chalk — Gray  Powder 
is  made  with  chalk.  It  is  a smooth,  grayish  powder,  and  is  similar  in 
its  medical  properties  and  strength  to  blue  mass. 


HYDRARGYRI  CHLORIDUM  MITE— MILD  CHLORIDE  OF  MER 

CHRY.  U.S. 

Calomel  is  made  by  boiling  mercury  and  sulphuric  acid  together  in 
such  proportions  as  to  form  a bisulphate  of  the  deutoxide  of  mercury 
reducing  this  to  the  simple  sulphate  of  the  protoxide  of  mercury  by 
tnturatmg  it  with  more  of  the  metal  and  subliming  with  the  ehtoride 

Ilv  Of  ,h  ' K M 8“bllm‘t0  is  t0  be  WH  WMhed  with  water,  to  remove 
feet  reduction  of  the^Mphat!  Who!  Ihe  walhfngs 

disadvantages.  ’ 1 8 subject  to  serious 

a good  deal  of  d iscuslffi^has^uf red ^ f'lf  lnsolubiIit7  of  calomel, 

entrance  into  the  system.  The  tl  . . ^ Wa^  by  wllicb  it  duds 

modification  of  one  originally  n 0 Ilalhe  ( Chimie  appliquee),  a 

been  pretty  widely  S.f  T ’ ’7  Sn°'V  (ZmKel’  18«). 

think,  untrue.  AccoS  to  th  ? W‘th  80me  \ I 

ttecoiding  to  the  chemist  named,  the  calomel  is  con. 


524 


GENERAL  REMEDIES. 


verted  by  the  chlorides  of  the  stomach  into  corrosive  sublimate,  and  as 

. ~ i ’ ..  ^ YV4 


such  is  absorbed.  The  action  of  calomel  upon  man  is  so  different  from 
that  of  corrosive  sublimate  as  to  render  this  theory  exceedingly  im- 
probable, and,  at  temperatures  even  higher  than  that  of  the  stomach, 
Mialhe  was  never  able  to  obtain  the  formation  of  more  than  a sixteenth 
of  a grain  of  the  sublimate  by  the  gastric  juices.  Further,  Bucheim, 
Oettingen,  and  Winkler  (quoted  by  Professor  Stille,  Therapeutics , 2d  ed., 
p.  655)  affirm  that  this  conversion  does  not  occur  at  all  at  the  tempera- 
ture of  the  body.  Jeannel  ( Schmidt's  Jahrbucher,  Bd.  cxliii.  p.  9 , fiom 
Journ.  de  Bordeaux , 4e  ser,  t.  ii.  p.  67,  1869)  has  confirmed  this,  and 
has  suggested  what  seems  to  be  the  way  in  which  calomel  is  absorbed. 
He  finds  that  when  the  protochloride  of  mercury  is  placed  m a solution 
of  an  alkaline  carbonate  it  is  decomposed  and  the  gray  oxide  precipi- 
tated. A small  portion,  however,  of  the  latter  is  held  in  solution,  as 
much  as  0.02  part  in  50  parts  of  water  (by  weight)  ^ and^if  a fatty^oil 

1 ' - 
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administered  at  onco  on  opposite  sides  of  the  body.  The  injection  should 
not  be  repeated  in  less  than  four  days,  and  may  be  employed  only  once 
a week.  I tried  the  plan  in  one  case,  with  the  result  of  a sloughing 
ulcer  two  inches  deep.  Various  other  preparations  of  mercury  have 
been  used  instead  of  calomel;  especially  is  the  yellow  oxide  suspended 
in  liquid  vaseline  commended  by  Balzer  and  other  French  physicians. 
It  appears,  however,  to  produce  more  irritation  than  does  calomel.*  Bel- 
lini states  that  severe  constitutional  symptoms  are  liable  to  be  produced 
in  persons  who  are  taking  alkaline  iodides  or  bromides. 

The  influence  of  calomel  upon  the  system  has  been  sufficiently  dis- 
cussed. It  remains  only  to  state  that  its  freedom  from  all  irritant 
properties  is  shown  when  taken  internally  or  when  used  externally. 
Piobably  no  single  dose  of  it  is  capable,  in  the  average  man,  of  acting 
as  a violent  poison,  since  it  is  stated  that  in  the  Western  United  States 
it  is  very  frequently  taken  in  teaspoonful  doses,  that  sixteen  grains  of 
it  will  act  as  vigorously  as  an  ounce,  and  that  a pound  of  it  has  been 
given  in  a case  of  cholera  without  visible  effect.f  It  seems  to  me  most 
probable  that  the  absence  of  serious  results  from  these  heroic  amounts 
is  due  to  the  alimentary  canal  being  unable  to  dissolve— i.e.,  to  absorb 
—the  calomel.  F.  D.  Lente  has  claimed  that  given  in  this  way  the 
rug  acts  as  a sedative  and  does  not  produce  mercurialization,  and  Mrs. 
Putnam-Jacobi  believes  such  doses  to  be  valuable  in  diseases  where 
there  is  “sudden  over-distention  and  paralytic  congestion  of  extensive 
regions  of  small  blood-vessels.”  (See  New  York  Med.  Journ,  xi,  1S70  ; 
xxix  XXX.,  1879.)  An  abundance  of  clinical  authority  could  be  found 
for  the  statement  that  calomel  may  act  as  a positive  diuretic,  and  there 
seems  little  doubt  that  under  some  circumstances  this  influence  is  dis- 
tinctly manifested,  especially  when  there  is  a tendency  to  hepatic  torpor 
i other  abnormal  hepatic  condition  prone  to  be  relieved  by  mercurials. 

0 d combination  of  digitalis,  squill,  and  calomel  is  in  many  cases  of 
1 euntic  effusion  and  heart-dropsy  superior  to  the  digitalis  and  squill 
alone,  and  is  especially  indicated  when  there  are  hepatic  symptoms 
AnMiNisTKATioN.-When  it  is  desired  to  produce  constitutional  mer- 
curiahzation,  the  dose  of  calomel  is  a half  to  one  grain  ; as  a purgative 
from  six  to  ten  grains  are  administered,  and  followed  in  sifl  ours  bv 
Seidlitz  powder,  or  other  saline,  if  required  • or  ns  is  ™ * S 

the  system  rapidly.  When  it  is  desired  W fT  "1Cthod  of  1 repressing 

it  ie  generally  neLsarv  to  1 * ,t8  influence. 

» iy  necessaiy  to  conjoin  opium  with  it,  to  prevent  purging. 


Medical  Record,  July,  1887.  P->  • , Med.  Wochenschr.,  No.  6,  1887;  N.  Y. 

t Professor  George  B.  Wood’s  Therapeutics,  yol.  ii.  p.  565. 
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HYDRARGYRI  CHLORIDUM  CORROSIVUM— CORROSIVE  CHLORIDE 

OF  MERCURY.  U.S. 

Bichloride  of  Mercury , or  Corrosive  Sublimate , is  made  by  subliming 
the  bisulphate  of  mercury  with  common  salt.  It  occurs  in  the  form 
of  colorless  crystals,  or  of  white,  semi-transparent,  crystalline  masses, 
of  an  acrid,  metallic,  styptic,  and  very  persistent  taste,  soluble  in  six- 
teen parts  of  cold  and  in  three  of  boiling  water.  It  is  at  once  distin- 
guished from  the  other  mercurial  preparations  by  its  color,  taste,  and 
solubility,  and  by  its  forming  a yellow  precipitate  with  lime-water. 

Physiological  Action.— Corrosive  sublimate  is  a violent  irritant, 
and  in  concentrated  form  caustic.  When  given  in  small  repeated  doses, 
although  capable  of  inducing  salivation,  it  is  less  apt  to  do  so  than  is 
calomel  or  blue  pill.  In  overdoses  it  produces  symptoms  of  irritant 
poisoning  of  a severity  proportionate  to  the  dose.  If  the  latter  be 
small  the  manifestations  may  be  only  some  nausea,  slight  burning  in 
the  stomach,  colicky  pains  in  the  abdomen,  and  diarrhoea.  After  arge 
doses  these  symptoms  are  intensified.  The  subject  first  experiences  a 
peculiar  metallic,  coppery  taste  at  or  shortly  after  swallowing  the 
poison  If  the  solution  be  concentrated,  deglutition  is  interfered  wit  1 
by  a spasm  of  the  muscles  of  the  throat  and  larynx,  causing  a feeling 
of  suffocation,  and  sometimes  even  the  rejection  of  the  draug  . en 
burning  pains  are  experienced  in  the  oesophagus  and  stomach  followed 
by  violent  vomiting,  at  first  mucous,  then  bilious,  and  finally  bloody 
and  by  severe  abdominal  pain  and  tenderness,  with  profuse  purging,  at 
first  serous  in  character,  but  afterwards  affording  only  small  mucous 
bloody  stools,  which  are  often  voided  with  much  straining.  The  breath 
generally  becomes  fetid  and  offensive  in  a very  short  time.  In  the 
course  of  two  or  three  hours,  very  rarely  in  less  than  an  hour  collapse 
occurs,  with  small,  frequent,  irregular  pulse,  pinched,  anxious  face,  co 
extremities,  and  finally  death,  preceded,  it  may  be,  by  famtmg  con- 
vulsions, and  coma.  The  urine  is  very  much  lessened  m quantity  is 
sometimes  albuminous,  or  even  bloody,  and  not  rarely  is 
If  the  patient  survives  several  days,  a petechial  eiup  ion  m. , • ’ 

and  salivation  sometimes,  but  not  always,  occurs.  In  some  bases,  aft 
the  collapse  there  is  an  attempt  at  a febrile  reac  mn,  winch  soon  bow. 
ever,  gives  place  to  a second  and  fatal  prostration.  When  recovery 
occurs  after  severe  poisoning,  the  convalescence  is  slow  and  protract - 
In  regard  to  chronic  poisoning  with  corrosive  sublimate,  sufficien 
has  been  said  under  the  general  heading,  except  that  colic  ay  pa 
abdominal  disturbance  are  more  apt  to  occur  with  it  ban  with  the . less 
■rZting  preparations.  MM.  Arnosan  claim  that  chronic  catarrh  of 
the  excretory  ducts  of  the  pancreas  is  a pronounce  esion  ^ ^ 
poisonin"  of  animals  ( Journal  de  Bordeaux , Dec.  18  )■  - 

looked'  for  in  man,  and  its  presence  might  be  of  medico- egalvatae_ 
Severe  purging,  and  evon  fatal  poisoning,  may  result  fro  g 
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external  application  of  this  preparation  of  mercury;*  and  in  animals 
killed  by  hypodermic  injections  of  it  (see  experiments  of  Dr.  J.  Rosen- 
bach,  Schmidt's  Jahrbucher,  Bd.  cxliii.  p.  9)  diarrhoea  and  other  indica- 
tions of  gastro-intestinal  irritation  are  prominent  symptoms, — facts 
which  indicate  that  the  bichloride  is  eliminated  unchanged  from  the 
alimentary  canal. 

Hydrargyri  Iodidum  Yiride — Green  Iodide  op  Mercury.  U.S. 
— This  Protiodide  of  Mercury  is  made  by  the  direct  action  of  iodine 
upon  the  metal.  It  is  a greenish-yellow,  odorless,  and  tasteless  powder, 
insoluble  in  water,  ether,  and  alcohol.  Compared  with  the  biniodide  or 
the  bichloride,  it  is  a mild  preparation,  and  has  been  used  to  produce 
constitutional  impression  in  syphilis,  especially  when  of  long  standing. 
The  iodide  of  potassium  converts  it  into  the  biniodide  and  metallic 
mercury  (U.S.  Dispensatory),  and  should,  therefore,  never  be  given  in 
combination  with  it.  The  alterative  dose  is  one-fourth  of  a grain  three 
times  a day,  increased  to  a grain  if  necessary. 

Hydrargyri  Iodidum  Rubrum — Red  Iodide  op  Mercury. The 

Biniodide  of  Mercury  is  made  by  precipitating  the  bichloride  of  the 
metal  with  iodide  of  potassium.  It  is  a scarlet-red  powder,  insoluble  in 
water,  but  sparingly  soluble  in  alcohol.  It  is  a powerful  local  irritant, 
producing,  when  taken  in  overdoses,  symptoms  and  results  very  similar 
to  those  caused  by  corrosive  sublimate.  It  is  used  a good  deal  in  tertiary 
syphilis  and  in  syphilitic  rheumatism;  also  to  some  extent  as  a local  ap- 
plication in  lupus  (see  Annuaire  de  Therap.,  1852).  It  is  much  more 
active  than  the  protiodide,  and  should  be  used  as  cautiously  and  in  the 
same  doses  as  corrosive  sublimate. 


of  mercury  • Phai’mae0p0eia  also  rec°gnizes  the  following  preparations 

"t"6  °CCUp  ^ tW°  f°rm8’  the  Ydl°W  and  the  Red  Oxide 
( 1DRARGYRI  Oxidum  Fla vum,  Hydrargyri  Oxidum  Rubrum)  Both 

aie  used  upon  ulcers  chancres,  etc,  solely  for  their  local  effects,  and  are 

stimulant  and  alterative  when  diluted,  mildly  escharotic  when  in  powder 

Jn-l  to  lo  lTs  i t" •“  mad°  the  ^ (Oleatum  Hyirar- 
gyri  Oxidi  Rubn- 1 to  M U S BHdrar- 

(Unguentum  Hydrargyri  OxidiFlavi  1 JlTiff  “ Y‘“°W  °TM° 

shop~v6; l871’  a so,uti°n  («r-  h t° 

of  tinea  tonsurans.  The  attorns  w r dil  1 ^ ‘ Chi.ld  n,M  •«.  the  cure 

ending  in  death.  Washing  out  the  vaeina  ' Tt,008’  8allvatlon,  and  great  prostration, 

two  thousand,  has  caused  severe  and  oven  fatal  ^ Ut'°n  °f  oorrosivo  sublimate,  one  part  in 
No.  13,  No.  17 ; also  1887,  No.  47  P°13°nint?'  Seo  fur  GynakoL,  1884, 
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The  Red  Sulphide  of  Mercury  (Hydrargyri  Sulphidum  Rubrum, 
U.S.),  formerly  used  a good  deal  iu  fumigations,  is  now  rarely  employed. 
Turpeth  Mineral,  or  Yellow  Subsulphate  of  Mercury  (Hydrargyri  Subsul- 
phas Flavus,  U.S.),  a lemon-yellow  powder,  sparingly  soluble  in  water, 
is  a basic  sesquisulphate  of  the  deutoxide  of  mercury,  prepared  by 
throwing  the  bisulphate  into  water,  which  causes  it  to  break  up  into  a 
supersulphate,  which  remains  in  solution,  and  the  salt  in  question, 
which  precipitates.  Turpeth  mineral  has  been  used  as  a harsh  emetic, 
and  also  as  an  alterative,  but  is  now  rarely  employed.  In  croup,  in 
emetic  doses  it  is  still  very  highly  esteemed  by  some  practitioners,  and 
has  been  inordinately  praised  by  Dr.  Fordyce  Barker.  It  is,  however 
a very  dangerous  remedy,  since,  if  it  fail  to  vomit,  it  may  cause  a fatal 
gastro-enteritis,  especially  in  the  young  child.  Two  cases  of  such  char- 
acter  are  recorded  by  Dr.  A.  McPhedran  {Med.  News,  xl.n.  682).  The 
dose  as  an  alterative  is  from  a quarter  to  half  a gram;  as  an  emetic, 
for  a child  two  years  old,  two  grains  repeated  m fifteen  minutes,  if 
has  not  operated.  Forty  grains  of  it  {Guy's  Hospital  Reports,  vo  . x., 

3d  series)  have  caused  death  in  the  adult ; profuse  salivation  came  on 

Precipitate,  or  Ammoniated  Mercury  (Hydrargyrum  Ammoni- 
atum  U.S.),  is  a white  complex  powder,  made  by  precipitating  the 
bichloride  with  water  of  ammonia.  It  is  used  in  the  form  of  ointment 
( Unguentum  Hydrargyri  Ammoniati-l  to  10,  U.S.)  as  a local  application 

in  various  skin-affections. 

Black  Wash  and  Yellow  Wash,  two  non-officinal  but  favorite  prep.  • 
rations,  ore  respectively  made  by  the  addition  of  a drachm  of  calomel 
™ a pint  of  lime-water,  and  of  half  a drachm  of  corrosive  sublimate 
to  a ptot  of  lime-water.  They  depend  for  their  virtues  upon  the  blac 
and  vellow  oxides  of  mercury,  and  are  used  exclusively  as  local  appl  - 
cations  to  chancres  and  other  syphilitic  ulcers.  The  yellow  wash  is  much 
the  more  stimulating  of  the  two. 

IODUM— IODINE.  U.S. 

Iodine  is  a soft,  friable,  opacpie  substance, toccurrmg  in  ^ryirtalline 
scales  with  a semi-metallic  lustre  and  of  a bluish-black  color.  Ks  odo 
resembles  that  of  chlorine;  its  taste  ,s  hot  and  aend.  « » “ 
volatile  at  ordinary  temperatures,  but  when  heated  to  225  F^me 
and  emits  the  beautiful  purple  or  violet  vapor  to  which « ««£ 

“ a 

‘b6  Physiological  Action. — Iodine,  when  applied  to  any  part  of  the 
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body,  acts  as  a very  powerful  irritant,  or,  if  in  highly  concentrated 
form,  as  a mild  caustic.  The  tincture  stains  the  skin  yellow,  and  causes, 
if  applied  with  sufficient  freedom,  smarting,  some  erythematous  inflam- 
mation, and  finally  desquamation.  Its  repeated  application  blisters  and 
destroys  the  cuticle.  Upon  mucous  membranes  its  action  is  more  in- 
tense than  upon  the  skin. 

When  taken  internally,  a single  moderate  dose  of  iodine  causes 
merely  some  gastric  uneasiness  and  a disagreeable  metallic  taste  in  the 
mouth , w lien  larger  amounts  are  ingested,  the  gastric  uneasiness  may 
be  intensified  mto  violent  vomiting,  with  increased  salivary  flow,  ab- 
ominal  pains,  and  even  purging.  In  sufficient  quantity  it  is  a poison ; 
a though  very  few  deaths  have  been  recorded  as  caused  by  it.  The 
symptoms  produced  by  toxic  doses  taken  into  the  stomach  are  burning 
pain  in  the  oesophagus  and  stomach,  vomiting,  purging,  smallness  of 
e pu  se,  general  deadly  pallor,  lessening  or  arrest  of  the  urinary  se- 
cretion, sometimes  violent  excitement  with  convulsions,  and  collapse. 

wen  y grams  of  iodine  are  said  to  have  caused  death,  and  two  drachms 
and  a half  have  been  recovered  from.  (For  cases,  see  Woodman  and 
y,  a so  Munchener  Med.  Wochenschr.,  Feb.  1887.)  The  vomit  is  yel- 

blffish  °r’  +f  Stai’Chy  matters  bave  been  present  in  the  stomach, 

r ’ if  mjectl0n  of  lodme  int°  the  cavities  of  the  body  for  thera- 
peutic use  has  several  times  been  followed  by  cyanosis,  thready  pulse 

vatffiVVffi0™^1^- °f  matterS  ContaininS  iodine,  excessive  thirst,  sali- 
vation, difficult  urination,  swelling  of  the  eyelids,  laryngeal  pain  vari- 

T“  th°  8kin’  high  fever’  and  alt-minuria  Sudden 
death  may  take  place  after  some  days  from  heart-failure.  A character 

BeriiHsiO  D'i  E'  E°8e  Arzneinittellehre, 

• 1S70’  “ which  death  resulted  from  a large  injection  into  an 

• ovanan  cyst.  Tery  soon  after  it  was  given,  there  oLefsevere  ttLt 
«h  grea  dryness  of  the  throat  and  mouth,  and  then  pa  nle  s T„m  t 

so  smaiul2it"rhe“d’  ^ **«“■“•  but 

and  rich  in  iodine  After  a til  ’ ! «*»*  d»rk 

vomiting  persisted  it,  reaction  occurred.  For  three  days  the 

cheek  putTtt  bow  Md  h“rd’  “»d  th. 

above  37.18°  C On  the  f Ut  ^ 16  temPeraturo  did  not  rise 

appearing  L pressure  ant  t 7’  T''**™*™  blot<!h<*.  «*  di»- 

sputa  became  bloody  td  Zf  “7  a"d  in  th°  the 

too  soon.  The  urino’remlitd  , °domTedi t,TO  » half  weeks 

other  symptoms  save  swelling  of' tho  pkrotidsY he  e.ghth  day,  when  all 

tained  iodine,  and  was  album  inn  n f ^ dlsaPPeared>  still  con- 

apparent  convalescence1  th  (-U8l  a-  H 1 16  tentb  daT> in  the  midst  of 
Tn  tUescenee,  the  patient  died  suddenly 

*r  »<■  * a 

watery  stools,  an  increased^Icrettan  of  ° ’°k7  P“"!9’ lncreased  “PPetitc, 

secietmn  of  urine,  malaise,  and  some  head- 
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ache.  When  the  dose  was  augmented  to  two  grains,  a diffused  sense 
of  heat  and  sexual  excitement  were  super-added.  Other  observers  have 
noted  this  abnormal  sexual  excitement,  and  some  have  stated  t lat  at 
times  it  precedes  atrophy  of  the  mamma)  or  of  the  testicles.  Professor 
Stille  affirms  that  the  menstrual  flow  may  become  excessive,  or  that 
during  pregnancy  abortion  may  be  caused.  Yery  large  quantities  of 
iodine  are  asserted  to  have  been  taken  without  serious  results.  Julia 
de  Fontenelle  (quoted  by  Stille,  Therapeutics,  n.  731)  tells  of  a man  who 
took  two  and  a half  drachms  of  iodine  without  experiencing  any  re- 
markable effects;  and  Magendie  relates  the  case  of  a child  four  years 
old  who  swallowed  ten  grains  without  serious  consequences. 

In  the  experiments  of  A.  Hoyges  and  Professor  Bin*  (Arch,  f Pxper. 
Path  u Pharm.,  x.  229,  xiii.  114),  preparations  of  iodine,  iodide  of 
potassium,  and  iodoform  in  fatal  doses  produced  in  the  lower  amma  s 

wide-spread  fatty  degenerations.  _ , 

If  full  doses  of  iodine  be  exhibited  continuously  for  a length  of 
time  a train  of  phenomena  result,  known  as  Iodism.  In  regaid  to 
these  there  has  been  a good  deal  of  difference  of  opinion  and  state- 
ment a difference  which  seems  explainable  only  upon  the  supposition 
that  different  individuals  are  differently  affected  by  the  drug.  Eilhet 
Trousseau’s  report  on  his  memoir,  Bull,  de  VAcad.  Boy.,  xxv.  who  has 

fa™;PoP—  an,  has  _«y  studM 

closely,  makes  three  forms  of  iodic  intoxication:  first  that  m which 
the  symptoms  ore  those  of  gastric  imtat.on ; second,  that  characterised 
by  nervous  troubles,  neuralgia,  ringing  in  the  ears,  c0“™  e “ 
meets,  disturbed  intellection,  with  coryza,  ophthalmia  sa hvatmn 
i tiQ ^ diarrhoea,  polyuria,  and  cutaneous  eruptions,  and  in  some  ea 
auophy  of  the  ’manimte  in  the  female  and  of  the  testicles  in . the  m M 

thirl,  Lie  cachexia,  caused  either  by  odine  or  iodide  of  p^ass 

rr,:sr-  s 

follows  the  loss  of  flesh.  & f .•  hvsteriaor  hypo- 

these  symptoms  continue  to  progress tbo  — 
chondriasis,  with  insomnia,  manifests  itself.  ^ ^ 6u8peIlded 
and  the  testicles  waste  away  togethci  , bu  h rcappears,  the 

and  health  BN* 

sexual  glands  remain  wasted.  > * i p(5n  snoken  ^ 

in  which  the  nervous  symptoms  are  P™“  distul.ba„ces 

by  other  authorities;  and  Brodie  has  especially 

vision,  and  paralysis.  - 

. K„  — s -r »'  *•  " ““ or"  ,b‘ 


of 

of 
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Iodism  as  I have  seen  it  after  the  therapeutic  use  of  the  drug  has 
chiefly  consisted  of  aftoctions  of  tho  skin  or  of  the  mucous  membranes 
of  the  nose  and  mouth.  The  symptoms  are  heavy  pain  over  the  region 
of  the  frontal  sinus,  coryza,  sore  throat,  ptyalism,  and  an  eruption  upon 
the  skin,  which  is  usually  an  acne,  but  may  take  almost  any  shape. 
In  its  serious  forms  it  becomes  pustular  or  bulla-like,  and  may  be  ac- 
companied with  much  dermatitis,  ulceration,  and  even  very  violent 
constitutional  disturbances.  Iodic  accidents  are  especially  apt  to  be 
severe  when  there  is  kidney-disease,  as  in  a case  reported  by  Dr.  F. 
Wolf  ( Berlin . Kim.  Wochenschr.,  1886,  p.  580),  in  which  forty  grains  of 
iodide  of  potassium  given  in  two  days  appear  to  have  produced  death. 
(See  also  Journ.  Cutan.  and  Vener.  Dis .,  iv. ; Muncliener  Med.  Wochenschr., 
vols.  xxxiii.  and  xxxiv.) 


similar  symptoms.  Professor  See  ( London  Med.  Record , i.  777)  indeed 
asserts  that  iodine  exists  in  the  blood  only  in  the  form  of  an  alkaline 
iodide,  while  Dr.  H.  Kammerer  ( Virchow's  Archiv,  lix.  467;  lx.  527) 
and  Professor  Binz  believe  that  the  iodides  are  decomposed  in  the 
tissues  and  act  by  the  liberation  of  the  iodine*  I do  not  think,  how- 
ever, that  these  views  can  be  accepted  as  completely  established,  and 
the  general  professional  belief  is  that  the  therapeutic  value,  and  con- 
sequently the  physiological  action,  of  iodine  and  iodide  of  potassium 
are  different.  Iodine  is  universally  preferred  in  scrofulosis,  the  iodide 
m rheumatism.  . I have  given  the  salt  in  enormous  doses,  and  have 
seen  nervous  symptoms  in  only  a single  case,— a man  who  received  for 
a long  time  two  hundred  and  seventy  grains  a day,  and  who  was  in- 
tensely sleepy  and  stupid,  presenting  symptoms  exactly  similar  to  those 
of  bromism,  including  an  eruption  of  acne. 


. the  Physiological  action  of  iodine  we  know  little  more  than  that 
it  modifies  nutrition.  Locally  the  drug  is  an  irritant,  and  sometimes 
firastnc  svmntoms  rpa  i,..  ,•+  a • — 


Most  authorities  affirm  that  iodine  and  iodide  of  potassium  produce 


jadoux  ( Oaz.  Held.,  1883,  xx.  24)  found  that  iodine 

Tnn.licrnii.nf  nutinln  U „ • n 


* Consult  also  Professor  Bueheim  (Arch.  f.  Ern, 

111V  ( TT..1.A  tooo  J 'r 


Irper.  Path.  u.  Pharm.,  Bd.  iii.).  Dr.  Dubu- 


lnjectcd  into  guinea-pigs  suffering  from 
even  if  tho  inieotinns 


532  GENERAL  REMEDIES. 

free  escape  of  the  iodine  through  the  sldn.  Professor  See  asserts 
(London  Mod.  Record,  i.  757)  that  the  elimination  takes  place  slowly 
and  intermittently,  so  that  the  drug  when  given  continuously  accumu- 
Htes  in  the  system  He  further  states  that  it  can  be  found  m the  sa  ,va 
after  ft  has  disappeared  from  the  urine.  The  iodine  seems  to  be  ehmn 
nated  partly  as  an  alkaline  iodide  and  partly  in  organic  combination 

(E  Harnack,  Berlin.  Klin.  Wochenschr.,  1882,  No.  20). 

( During  its  passage  through  the  kidneys  iodine  undoubtedly  exerts 
an  influence  upon  those  organs,  as  is  shown  by  its  producing  albumi- 
nuria at  times  It  is  indeed  asserted  that  it  occasionally  causes  a true 
tubular  nephritis.  The  evidence  as  to  its  effect  upon  the  solids  of  the 
urle"s  both  contradictory  and  insufficient.  M.  Eabuteau*  dieted  W 
self  for  five  days,  measured  the  quantity  of  urea  daily  eliminated  took 
u-  T : fifth  day  and  found  a decided  decrease  m the  excretion 
Z Z°  "in  tLt  this  experimentation  was  too  slight  to  be  of  , 
f T ',1,1,  and  Dr  Hermann  von  Boeck  ( Zeitschrift  fur  Biologic,  in. 

Ss  1869  Scum's  Jakrmcker,  Bd.  cxlv.  p.  142)  &und  tha^the  mg^ 

ESSsse 

ir^c^ 

chlorine  increased  TJgr»‘  7 ” eMei ’very  greatly  in  two  cases 

rZtfthed  ii  four.’  Dr.  Eugene  I.  ££ 

1885)  found  that  the  iodide  of  potassium  "^“odium  was 
notably  increased  the  elimination  “u|';  AU  the  preparations 

followed  by  a distinct  decrease  of  this  excretion.  f 

of  iodine  used  increased  the  elimination  of  ur,e  nci- 

Therapeutics.  As  an  alterative  iodine  3 “^  enlargement  of  the 

scrofula.  In  those  cases ,n nt?endenly,  or  but  «“>»  tel"deney'  *°  ST 
lymphatics,  which  exhi  . jn  very  acute  cases,  however,  it 

purate,  it  is  of  especial  value.  • 1 do  tend  towards  suppu- 

should  always  be  ‘"^“^tenfdcia!  influence  upon  the  ulcers 
ration,  especially  as  it  exerts  f7  ^ 9(,roWott8  disease,  in  c/ironic 


* Quoted  by  S6c. 
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in  some  form  should  usually  be  administered  as  adjuvants.  At  the  same 
time  that  the  drug  is  exhibited  internally  in  these  cases,  its  ointment 
should  be  freely  applied  to  the  enlarged  and  indurated  glands.  Expe- 
rience has  demonstrated  the  value  of  iodine  in  goitre , whether  of  the 
ordinary  variety  or  of  that  known  as  exophthalmic  goitre , or  Graves  s 
disease.  All  tumors  of  the  thyroid  body  are  not  goitre,  however ; cystic 
degeneration  of  it  is  very  common,  and  is  in  no  wise  benefited  by 
iodine.  It  is  in  simple  hypertrophy  of  the  gland  that  iodine  used  in- 
ternally and  applied  externally  over  the  tumor  is  beneficial.  During 
the  acute  stage  of  enlargement  the  use  of  leeches  is  often  of  great 
benefit,  and  whenever  much  tenderness  exists  should  precede  the  exhi- 
bition of  the  drug.  In  phthisis,  iodine  sometimes  does  good,  but  only 
in  the  most  chronic  cases ; and  inhalations  of  its  vapors,  as  have  been 
recommended  by  Piorry,  can  only  be  of  service  by  stimulating  the 
bronchial  mucous  membrane  and  the  surfaces  of  cavities.  When  soften- 
ing is  progressing  and  the  lung  breaking  down,  iodine  sometimes  ap- 
pears to  hasten  the  process. 

.Local  Application. — As  a simple  counter-irritant,  iodine  is  very  fre- 
quently employed  when  it  is  desired  to  maintain  a mild,  persistent  influ- 
ence, as  in  chronic  rheumatic  affections  and  sometimes  in  phthisis.  For 
this  pui-pose  the  tincture  is  generally  preferred,  and  it  should  be  applied 
freely  once  or  twice  a day,  or  every  other  day,  according  to  the  suscepti- 
bility of  the  patient’s  skin.  In  various  atfections  of  the  skin,  iodine  has 
been  employed  with  asserted  advantage.  In  erysipelas  of  the  skin,  very 
beneficial  results  have  been  ascribed  to  its  local  use,  and,  I think,  with 
justice;  but  great  care  is  necessary  lest  it  be  applied  too  strong.  I 
have  seen  very  serious  results  from  the  destruction  by  it  of  the  skin  in 
this  affection.  If  the  full  strength  of  the  tincture  be  used,  it  should 
be  applied  at  first  very  lightly,  and  not  more  than  once  in  the  twenty- 
four  hours.  In  psoriasis,  in  acne,  in  parasitic  shin-diseases,  it  has  been 
used,  but  holds  only  a second  rank  among  remedies.  In  a similar  man- 
ner it  is  employed  in  various  chronic  diseases  of  the  mucous  membranes, 
such  as  ozama,  leucorrhcea,  chronic  cystitis,  chronic  dysentery , and  scrofu- 
lous ophthalmia,  whenever,  in  a word,  an  alterative,  stimulant  action 
is  desired.  In  cases  of  retraction  of  the  gums,  with  consequent  loosen- 
ing of  the  teeth,  Professor  Stille  recommends  the  application,  with  a 
camel  s-hair  brush,  after  each  meal,  of  a watery  solution  (gr.  i to  fgi) 
of  iodine,  the  mouth  being  immediately  afterwards  washed.  The  most 
important  external  use  of  iodine  is  as  a resolvent  in  cases  of  indolent 
glandular  hypertrophio  enlargement,  and  where  there  are  large  watery 
exudations  as  in  some  forms  of  chronic  pleurisy  and  of  diseased  joints. 

Iodine  has  been  very  largely  employed  by  injection  into  serous  cysts, 
as  m hydrocele  for  the  purpose  of  exciting  inflammation  and  causing 
o i eration  o t leii  cavity;  but  this  use  of  it  is  purely  surgical,  and 
e reader  is  referred  to  treatises  upon  such  subjects.  In  chronic 
empyema,  the  injection  of  iodine  after  free  exit  has  been  given  to  the 
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pus  is  often  of  the  greatest  service.  The  solution  in  the  beginning 
should  be  very  weak,  containing  not  more  than  six  grains  each  of  iodine 
and  of  iodide  of  potassium  in  a pint  of  water;  with  this  the  pleura 
should  be  daily  washed  out,  the  strength  of  the  solution  being  gradually 

Administration. — Iodine  is  novel-  administered  in  solid  form  , nor 
Should  the  tincture  be  given  internally,  because  the  iodine  is  precipitated 
by  the  watery  juices  of  the  stomach.  As  the  iodide  of  potassium  holds 
the  iodine  in  solution,  this  preparation  may  bo  freely  diluted  withou 
precipitation,  and  may  even  be  used  hypodermically  as  suggested _ by 
Professor  Da  Costa  ( Artier . Journ.  Med.  Set.,  Jan.  1875),  in  gland 
enlargements.  The  dose  is  ten  to  fifteen  drops  well  diluted. 

The  only  preparation  of  iodine  for  internal  use  is  Liquor  loii  Com- 
positus-Compound  Solution  of  lodine-Lugots  Solution  (Iodine,  1 part; 
Iodide  of  potassium,  2 parts;  Water,  17  parts) -dose,  gtt  v to  XT. 

For  external  use,  there  are  a tincture  ( Tincture  Iodt,  .to  1-5),  and 
an  ointment  (Unguentum  Jodi:  Iodine,  4 parts;  Iodide  of  potassium, 

part ; to  100). 

POTASSII  IODIDTJM — IODIDE  OF  POTASSIUM.  U.S. 

This  salt  occurs  in  white  or  colorless,  generally  cubic,  crystals,  solu- 
ble in  two-thirds  of  their  weight  of  water  and  in  from  six  to  eight  pa 
of  rectified  spirits.  If  to  its  solution  starch  be  added,  no  blue  color 
should  arise,  but  on  the  passage  of  chlorine  the  characteristic  iodine 
reaction  should  take  place,  owing  to  the  liberation  of  ‘tc  ™taUoid  by 
the  o-as  • or  if  sulphuric  acid  be  added,  a purple  tint  gradually  appea  , 

and  deepens  into  blue : a spontaneous  blue  color  betrays  the  presence 

of  the  iodate  of  potassium,  a harmful  adulteration.  At  a ■ dull  red .heat 
iodide  of  potassium  fuses  into  a crystalline  mass ; by  a bright  heat  it 

Physiological  AcnoN.-Iodide  of  potassium  influences  nutrition  m 
a manner  similar  to  iodine:  indeed  most 

action  is  identical;  yet  in  thei apeutics  y ( Liverpool 

employment,  and,  I 'he  elLi- 

natforTof  hme  salts'  through  the  kidneys;  hut  Ms  -lyses  were  not 
sufficiently  repeated  to  p^ve M iodide  0f  potas- 

rheumatism  it  is  useless,  but  a e , wcp  int0  play.  In  sub- 
in a subacute  form,  the  iodide  com  ) remedy.  Often 

acute  or  muscular  rheumatism  the  iodide  is  an  cfhcmnt  iemed}  ^ 

* For  a research  upon  the  physiological  aeUon  of  As  tt 
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when  the  symptoms  are  very  acuto  it  may  bo  advantageously  com- 
bined with  the  alkalies,  and  in  lingering  cases,  especially  where  there 
is  reason  to  suspect  a gouty  taint,  with  colchicum.  In  sciatica , in  lum- 
bago, in  rheumatic  neuralgia  following  exposure  to  cold  or  wet,  as  in 
all  other  forms  of  subacute  rheumatism,  very  much  is  to  be  hoped 
for  from  its  use.  In  gout  it  is  of  less  service  than  in  rheumatism,  but 
in  the  chronic  form  of  the  disease,  and  in  the  irregular,  inherited  gout 
which  so  frequently  appears  as  neuralgia  or  other  anomalous  affection, 
it  adds  to  the  efficiency  of  small  continuous  doses  of  colchicum.  In 
rheumatic  gout,  or  rheumatoid  arthritis,  it  should  be  tried ; although  little 
is  to  be  hoped  for  from  its  use.  There  is  a good  deal  of  clinical  testi- 
mony as  to  the  value  of  iodide  of  potassium  given  continuously  between 
the  paroxysms  of  asthma.  This  disorder  appears  at  times  to  bear  a 
close  relation  to  irregular  gout  or  rheumatism,  and  it  is  probably  under 
these  circumstances  that  the  remedy  is  efficient.  In  tertiary  syphilis, 
including  in  the  term  all  cases  of  syphilitic  bone,  visceral,  or  nervous 
disease,  the  remedy  is  really  of  inestimable  value.  It  must  be  given 
freely,  and,  when  there  is  no  cachexia,  may  be  advantageously  com- 
bined with  the  bichloride  of  mercury.  It  is  scarcely  in  place  here  to 
enumerate  all  the  forms  which  tertiary  syphilis  may  assume;  but  the 
iodide  is  useful  wherever  the  dyscrasia  has  existed  for  a length  of  time. 

The  iodide  of  potassium  appears  to  have  the  power  of  promoting 
absorption  of  serous  fluids,  and  certainly  is  of  value  in  chronic  pleuritis 
with  effusion,  in  chronic  pericarditis,  and  even  in  chronic  hydrocephalus. 

In  aortic  aneurism  large  doses  of  iodide  of  potassium  with  continuous 


rest  in  the  horizontal  position  have  been  used  by  Dr.  Balfour  ( Edinburgh 
Med.  Journ.,  xiii.,  xiv.,  xv.,  xvi. ; British  Med.  Journ.,  1874,  i.  112)  with 
results  that  warrant  a further  trial.  Dr.  T.  S.  Sharpe  has  claimed  suc- 
cess from  its  employment  in  chronic  Bright’s  disease  ( Amer . Journ.  Med. 
Sci. , Jan.  1876). 

In  various  chronic  metallic  poisonings  the  iodide  of  potassium  is  of 
great  service.  With  both  lead  and  mercury  it  forms  double  salts,  which 
are  soluble,  and  there  is  very  good  reason  for  believing  that  the  forma- 
tion of  these  salts  takes  place  in  the  economy,  and  that  the  metal  which 
has  been  lying  in  an  insoluble  condition  in  the  various  tissues  is  taken 
up  and  excreted.  Severe  salivation  and  ulcerative  stomatitis  have 
sometimes  resulted  from  the  use  of  the  potassium  salt  in  those  who 
had  previously  taken  large  quantities  of  mercury;*  and  in  Melsen’s 
experiments,  dogs  to  which  insoluble  preparations  of  mercury  had  pre- 
viously been  given  without  the  induction  of  severe  symptoms  after- 
wards died  under  the  action  of  the  iodide,  the  mercury  also  having 
appealed  in  their  urine.  The  experiments  of  Mayenqon  and  Bergeret, 
quoted  in  the  article  on  Mercury,  afford  striking  confirmation  of 
ese  acts,  and  seem  to  render  the  evidence  irresistible  that  the  iodide 


* See  Dr.  Budd,  Brit,  and  For.  Medico- Chir.  Rev.,  xi.  202,  for  a striking  case. 
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does  cause  the  elimination  of  mercury.  In  regard  to  lead,  the  re- 
searches of  Drs.  Parlces,  Goolden,  Swift,  Melherbe,  Sieveking*  and 
Marshall  ( Therap . Gaz.,  Feb.  1888)  have  shown  that  very  frequently 
in  cases  of  chronic  lead-poisoning  the  exhibition  of  iodide  of  potas- 
sium causes  the  appearance  of  lead  in  the  urine.  This  chemical  evi- 
dence is  abundantly  corroborated  by  clinical  experience,  so  that  in  all 
cases  of  chronic  metallic  poisoning  the  persistent  use  of  the  iodide  of 


potassium  should  be  tried.  . 

Administration.— The  ordinary  dose  is  ten  grains  three  times  a day ; 

but  much  larger  quantities  may  often  be  given  with  impunity,  and,  in 
internal  syphilitic  affections,  may  be  necessary.  In  the  latter  class  of 
diseases,  the  best  plan  is  to  begin  with  twenty  grains  three  times  a day, 
and  rapidly  to  increase  the  amount  until  drachm  doses  are  reached,  or 
frontal  pain  or  other  symptom  of  iodism  produced.  The  best  substance 
for  disguising  the  very  disagreeable  taste  of  the  drug  is  the  compound 
syrup  of  sarsaparilla.  Unguentum  Potassii  Iodidi,  TJ.S,  contains  about 
one-eighth  its  weight  of  the  iodide. 


Liquor  Arsenii  et  Hydrargyri  Iodidi,  TJ.S.— Solution  of  the  Iodides 
of  Arsenic  and  Mercury  contains  one  per  cent,  each  of  the  iodide  of  arsemc 
and  the  red  iodide  of  mercury.  It  was  originally  suggested  by  a sur- 
geon of  Dublin,  by  whose  name  it  is  very  generally  known.  Donovan  s 
Solution  is  a powerful  alterative,  used  chiefly  m very  ois  ina  e c iom 
scaly  skin-diseases,  when  the  local  action  is  of  a very  low  grade,  * 
in  Ironic  rheumatism.  It  is  an  exceedingly  active  preparation  ve 
capable  of  acting  as  a corrosive  poison,  and  when  administered  a little 
too  freely  is  said  sometimes  to  cause  salivation.  When  applied  local  ) , 
it  acts  as  a violent  irritant.  The  dose  of  it  is  from  three  to  ten  drops, 

well  diluted.  „ „ 

IODOFORMUM — IODOFORM.  U.S. 

This  substance  was  discovered  by  Serullas  in  1822  and  was  intro- 

du  Jd  as  a remedy  by  Dr.  Glover  in  1837,  but  did  not  become offlcmal 

until  the  1880  revision  of  the  TJ.S.  Pharmacopeia.  It  occurs  as  small, 

pearly-yellow  crystals,  having  a strong,  persistent,  saffron-hhe  odor, 

insoluble  in  water,  but  readily  soluble  in  alcohol  and  in  ethei. 

“IZonooln  Action.— Recording  to  M.  MaUre,  when  taken  ^ 

man  in  doses  of  4ve  or  six  grains  iodoform  causes  no  notaWe  sy mp 
but  two  hours  after  the  drug  has  been  ingested  >odme  can  be to  1 

the  urine.  * 

“LCTSn  that  in  some  eases  they  have  been  due  to  the  wound  and 
Tin  the  dressing  They  may  be  preceded  by  general  malaise  for  a 
; 1 7 then  suddenly  buL  forth  (ease,  DeuUck 

443).fl  In  the  most  characteristic  and  severe  class  of  cases  the  phe 
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nomena  resemble  somewhat  those  of  meningitis,  and  may  be  somnolence, 
deepening  into  stupor,  with  contracted  motionless  pupils,  or  restlessness, 
ending  in  active  delirium,  in  either  case  the  temperature  being  normal 
and  the  pulse  exceedingly  rapid.  A peculiarity  of  these  cases  seems  to 
be  that  death  usually  follows,  although  the  symptoms  have  developed 
abruptly  and  the  dressings  have  been  removed  at  once.  Dr.  Schede, 
of  Hamburg,  describes  six  classes  of  cases,  his  sixth  form  being  that 
just  spoken  of.  1.  High  fever,  without  other  phenomena.  2.  Fever, 
with  mild  gastro-intestinal  irritation,  depression  of  spirits,  and  rapid 
pulse;  recovery  almost  invariable.  3.  Very  rapid,  soft  pulse,  150-180, 
no  fever;  great  danger.  4.  Very  rapid  pulse,  with  high  fever;  death 
almost  invariable.  5.  After  severe  operations,  rapid  collapse  and  death. 
A form  of  poisoning  with  melancholia,  dilated  pupils,  and  hallucinations 
is  also  described.  A roseola-like  dark-red  eruption  has  been  noted  in 
some  cases  of  poisoning,  and  even  when  the  constitutional  symptoms 
are  very  slight  there  may  be  an  extensive  erythema.  (Cases,  Intern. 
Cong.  Copenhagen , 1884,  Sect.  Dermatol.,  p.  118.) 

The  action  of  iodoform  upon  the  lower  animals  has  been  investigated 
by  a number  of  observers,  but  to  complete  our  knowledge  further  re- 
searches are  necessary.  The  symptoms  in  the  frog  are  said  to  be  mus- 
cular relaxation  with  sometimes,  at  a later  stage,  convulsive  movements. 
In  the  higher  animals  large  but  non-toxic  doses  produce  symptoms  of 
intoxication,  tottering,  weakness,  and  loss  of  appetite,  but  no  vomiting ; 
fatal  doses  cause  anaesthesia,  narcosis,  convulsions,  with  violent  opis- 
thotonos, hurried  or  irregular  breathing,  slow,  feeble  pulse,  and  finally 
death.  A.  Hoyges  found  that  in  dogs  and  cats  toxic  doses  caused 
deep  sleep  without  loss  of  reflex  activity,  but  that  in  rabbits  no  sleep 
resulted  {Arch.  f.  Exper.  Pathol,  u.  Pharm.,  x.  405).  Very  frequently 
after  these  large  doses,  especially  when  they  are  repeated,  there  is  great 
gastro-intestinal  disturbance,  as  is  shown  by  vomiting,  diarrhoea,  and 
dysentery,  with  bloody  discharges.  The  action  of  the  drug  upon  the 
circulation  has  been  especially  studied  by  M.  Kummo  {Arch,  de  Physiol 
Norm,  et  Pathol.,  1883,  144).  He  finds  that  in  the  frog  the  rate  of  the 
cardiac  pulsations  is  lessened,  and  for  a time  the  energy  of  the  ventric- 
ular systole  is  increased,  but  afterwards  the  pulsations  become  feeble 
and  finally  the  heart  is  arrested  in  diastole;  the  contractions  cannot  be 
re-established  by  the  use  of  atropine.  In  the  mammal,  the  rate  of  the 
pulse  is  decreased,  and  after  small  doses  the  arterial  pressure  at  first 
inci  cased.  By  large  doses  the  pressure  is  much  diminished.  Section 
of  the  pneumogastrics  does  not  affect  the  cardiac  action  of  the  drug, 
i . Rummo  finds  that  iodoform  acts  first  upon  the  nerve-centres,  and 
m y upon  the  trunks  of  the  nerves  and  upon  the  muscles.  After 
very  large  doses  there  is  albuminuria  and  even  hamnaturia. 

is  to  r f J T-  10(!0f0nn  a ver^  wide-spread  fatty  degeneration 
“j"b  f0Und:  change  appears  to  commence  in  the  liver  and 

rapidly  to  involve  all  tissues  of  the  body.  M.  Floucaud  ( These  de  Mont - 
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pettier,  1872)  states  that  there  is  a very  distinct  alteration  of  the  blood- 

By  the  alimentary  canal  iodoform  is  absorbed  very  slowly ; from 
wounds  it  is  taken  up  with  comparative  freedom.  Zeller  believes 
(Zeitschrift  fur  Physiolog.  Chemie , viii.  70)  that  there  is  always  an  albu- 
minous compound  of  iodine  formed  at  the  seat  of  absorption.  The 
iodine  escapes  from  the  body  by  all  the  secretions  as  well  as  by  the 
breath,  partially  as  an  iodide,  partially  as  an  mdate,  and  partial^ 
the  form  of  a new  organic  compound  of  iodine.  ccoi  mg 
researches  of  M.  Rummo,  the  elimination  of  iodine  commences  wit  i 
one  hour  after  the  stomachic  ingestion  of  the  iodoform  and  goes  on  so 
slowly  that  the  haloid  can  be  found  in  the  urine  three  days  later 

It  is  probable,  as  Professor  Binz  teaches,  that  lodofoim  acts  jy 
Hberltin,  Mine  in  contact,  with  the  tissues,  since  Moeller  has  found 
tw  thelodates  and  iodic  acid  cause  similar  symptoms  (Inaug  Piss., 

1 Dr.  Schwerin  has  shown  that  - 

anaesthetic  and  hypnotic  (CentraM.  f.  Med.  Wmeneck  1884, 146). 

When  iodoform  is  applied  in  strong  solution,  or  m substance,  i 
acts  afa  very  powerful  local  anaesthetic.  Thus,  a suppository  eontam 
Li6  “ if introduced  into  the  rectum,  will  so  benumb  the  parts  that 
defecation  may  take  place  without  the  person  or  annual  betng  aware 

°f  Therapeutics. — Iodoform  has  been  used  internally  as  : an  alt, eratiwe 
and  analgesic  in  syphilitic  rheumatism  and  night-pains , and  in  o er 

(Centralbl.  f-  Chir^^  ^78> 

leukemia.  He  relies  especially  upon  its  extei  H i ? As 

form  of  a collodion  (1  part  of  iodoform  15  of  s0 J0„  of 

soon  as  it  hypodermically  (three  to 

CSn,  a day)  in  syphilis,  and 

increases  the  number  of  the  red  corpuscles. . Ito.KLho^  secondary 
testimony  to  the  value  of  those  YP0  er  Iodoform,  however,  has 

rmt^come  ^t^gmieral^use  a^an^Rer^ 


v For  an  important  bibliography,  boo  the 

tion  and  discussion  of  nrothods  of  finding  Urn  iodmom^  urine,  ^ No.  «, 

Schmidt’*  Jahrb.,  con.  232;  l rof^30r  Zollor,  Arch.  f.  Klin.  Chir.,  xxvui.  690  , J. 

M 

xi.  219. 
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trials  made  with  it  at  the  Philadelphia  Hospital,  has  failed  to  sustain 
its  first  reputation  in  syphilitic  disorders. 

Whatever  position  iodoform  may  finally  acquire  as  an  internal  rem- 
edy, there  can  be  no  question  as  to  its  value  when  employed  locally. 
It  is  useful  in  cases  of  painful  ulcers , even  when  they  are  cancerous,* 
serving  to  alleviate  pain  and  to  promote  cicatrization.  At  first  em- 
ployed especially  in  syphilitic  affections,  it  is  now  found  to  act  equally 
well  in  indolent  leg-ulcers  and  other  non-specific  abrasions,  and  is  thought 
to  act  not  only  as  a local  anaesthetic,  but  also  as  a decided  stimulant  to 
nutrition.  Within  the  last  few  years  it  has  been  very  freely  employed 
as  an  antiseptic  dressing  to  wounds,  and  the  testimony  is  so  strong  that 
it  is  difficult  to  avoid  believing  that  it  is  the  most  certain  remedy  of 
this  class.  It  is,  however,  affirmed  to  have  no  power  in  preventing 
erysipelas,  and  used  freely  is  very  dangerous  to  the  patients.  It  is 
employed  either  in  the  form  of  powder  dusted  in  the  wound,  or  as 
dressings  saturated  with  it,  the  first  method  being  at  once  the  more 
effective  and  the  more  dangerous.  The  quantity  required  to  take  life 
is  uncertain.  Dr.  Langenstein  attributes  a death  to  four  grammes 
(I Vien.  Med.  Wochenschr.,  1882,  xxxii.  1051).  The  cause  of  death  seems, 
however,  doubtful.  Dr.  Czerny  reports  death  from  six  grammes,  not 
doubtful  {Ibid.,  p.  180). 

The  good  results  which  have  followed  the  surgical  use  of  iodoform 
as  an  antiseptic  dressing  have  led  to  a series  of  investigations  as  to  its 
action  on  the  lower  organisms,  with  results  which  are  apparently  at 
variance  with  previous  surgical  teachings.  In  November,  1886,  De 
Ruyter  announced  at  a meeting  of  the  Berlin  Surgical  Society  that 
the  powder  of  iodoform  has  little  or  no  effect  in  preventing  the  devel- 
opment of  bacteria,  and  that  when  it  is  mixed  with  rapidly-infective 
bacteria,  like  those  of  anthrax,  it  does  not  sensibly  influence  the  develop- 
ment of  the  disease  which  is  caused  by  inoculation  with  the  mixture 
This  has  been  confirmed  experimentally  by  Dr.  Kronacher  ( mnchener 
Med.  Wochenschr.,  1887,  xxxiv.  546),  who  employed  the  bacteria  of  erysip- 
elas and  of  anthrax ; also  by  P,  Baumgartenf  (Berlin.  KUn.  Wochenschr.), 
who  further  found  that  iodoform  powder  mixed  with  the  tubercular  baeil- 

lZm,h°U  T HS  “fI>arotas  did  not  its  ordinary  development, 

and  that  the  bacillus  mixed  with  iodoform  powder  when  introduced 
into  guinea-pigs  and  rabbits  produced  rapid  tuberculosis;  also  by  Dr 
Lubbert  (Fortschntte  dcr  Med.,  v.  343),  with  the  Staphylococcus  pyo^ 


m.  I nZTnlMZff,  - 

tho  following  additional  references : CV,, Blau  An  ^ 'Uay  eon3utt  w,th  advantage 
M,i.  Berlin,  18M,  vUl.  . CMbl'Ici  l ' *"■  “* ! 

•n;  hard  powder  apparently  LYh.^lFTl”. Z orgLT.w"8  ‘h°  °r  "lhr“  ”ilh 
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genes ; also  by  Drs.  Chr.  Heyn  and  Thorkil  Drovsing  ( Fortschritte  der 
Med.  v.  33s),  who  found  that  iodoform  has  no  influence  upon  t ie  de- 
velopment of  Staphylococcus  pyogenes  or  of  the  coccus  of  pneumonia 
or  of  the  Bacillus  subtilis  and  other  organisms,  and  conclude  that  it 
is  not  only  worthless  as  an  antiseptic,  but  may  even  be  the  means  of 
carrying  the  septic  organisms  into  the  system ; also  by  Dr.  Johan  Olsen 
(Norsk  Maqazin  for  Legevidensk.,  1886),  with  various  bacteria  organ- 
isms • also  by  Konige  ( Tlierap.  Monatshefte , April,  1887).  On  the  other 
hand  Dr.  H Battler  (. Fortschritte  der  Med.,  v.  362),  in  his  experiments, 
found  that  when  he  impregnated  threads  with  iodoform  and  micro- 
organisms and  then  placed  them  in  culture-apparatus  the  iodoform  had 
a very  distinct  effect  in  checking  the  development  of  the  bacteria,  and 
De  Ruyter  states  that  if  instead  of  using  the  iodoform  powder  he 
employed  an  ethereal  solution  in  which  decomposition  of  the  iodoform 
hml  already  commenced,  there  was  a distinct  effect  upon  the  organisms, 
^a  fui-the^  series  of  experiments  De  Euyter  showed  that  iodoform  is 
decomposed  by  blood,  serum,  and  other  organic  fluids  m which  niicro- 
“1  are  growing,  and  apparently  proved  that  the  decomposition 
is  produced  by  the  ptomaines  developed  by  the  growing  organisms. 

PThe  clinical  results  achieved  by  surgeons  are  so  concordant  and 
decided  that  the  practical  value  of  iodoform  in  the  treatment  of  wound 
and  ulcers  must  be  considered  established.  It  is  possi  e a I 
of^the  good  influence  of  the  iodoform  is  due  to  a specific  effect  upon 

the  tissues  of  the  wounds.  Further,  the  powder  of  iodoform  may  have  . 
the  tissues  ot  both  mechanically  and  by  the  dryness 

ZSJ the  discharges  from  the  wound  being 

tie  elZZ soil  in  which  the  bacteria  develop.  In  certam  eases,  espe- 

etllv  fn  tubercular  diseases,  iodoform  appears,  however,  to  exert  an  mfln- 

a ten-per-cent,  mate  of ^.odof  ,bJ  of  (he  iodoform  collodion, 

of  the  orifice  made  by  the  neea  e y them  as  the  re- 

Of  fifty-four  such  purposes  of  study,  some  of  the 

suit  of  a single  injection.  ^ P,  L rQ  found  abundant  in 

abscesses  were  opened,  anc  u ercu  . change  which 

their  walls.  According  to  Professor  Bruns  the bacUli 

results  from  the  iodoform  is  the  disappeaian  ^ Ru  tcr’s  ex- 

and  the  appearance  of  normal  8^““^  deoomposition  of  iodo- 
neriments,  already  quoted,  tlej  , , »t  -n  resent 

form  distinctly  checked  the >8™^  0 J^edby  iodoform  as  a topical 

— - - *• 

iodine  compounds  slowly  formed  by  its  decomposition. 
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Administration. — Iodoform  may  be  applied  to  ulcers  in  powder,  in 
solution,  or  in  ointment  ( Unguentum  Iodoformi — 1 to  10,  U.S.).  When 
there  is  a great  deal  of  pain,  especially  if  there  be  much  discharge,  the 
powder  may  be  preferred.  In  uterine  cancer,  in  painful  hemorrhoids, 
cacao  butter  suppositories,  containing  from  five  to  ten  grains  of  the 
drug,  should  bo  employed.  Owing  to  the  bad  odor  of  the  drug,  its 
application  about  the  mouth  and  throat  is  often  objected  to.  Accord- 
ing to  Dr.  Lewis  Elsberg  ( Phila . Med.  Times,  Oct.  4,  1873,  vol.  iv.  p.  4), 
if  to  four  parts  of  absolute  ether  one  part  of  crystallized  iodoform  be 
added,  and  the  whole  shaken  in  a red  glass  flask,  a solution  is  obtained 
of  sufficient  strength  for  effectual  use  in  diseases  of  the  mouth,  and 
free  from  odor  other  than  that  of  ether. 

IODOL. 

Iodol,  which  is  made  by  the  action  of  iodine  upon  pyrol,  is  a yel- 
lowish-brown, shining  powder,  composed  of  long,  prismatic  crystals 
soluble  in  three  parts  of  absolute  alcohol,  in  ether,  and  in  fatty  oils'  but 
soluble  in  water  only  in  the  proportion  of  one  to  five  thousand.  It  is 
tasteless  and  without  odor.  It  contains  88.9  parts  per  hundred  of  iodine, 
as  contrasted  with  96.7  parts  contained  in  iodoform.  First  discovered 
by  Silber  and  Ciammican,  it  was  proposed  as  an  antiseptic  by  Dr.  G. 
Mazzoni,  of  Dome  ( Berlin . Klin.  Wochenschr.,  1885).  The  experiments 
made  with  it  upon  the  lower  animals  by  Dr.  Marcus  ( Berlin . Klin. 
Wochenschr .,  1886)  and  by  T.  Pahl  ( Inaug . JDiss.,  Berlin,  1886)  show 
that  when  given  in  sufficient  dose  to  animals  it  causes  emaciation,  albu- 
minous urine,  fall  of  temperature,  general  loss  of  muscular  power,  and 
finally  death  from  fatty  degeneration  of  the  liver,  kidneys,  and  other 
tissues.  It  has  been  asserted  by  surgeons  that  iodol  is  not  capable 
of  producing  constitutional  symptoms.  The  experiments  just  quoted 
show,  however,  that  this  is  not  correct.  Moreover,  in  a case  reported  by 
Dr.  C.  Lanenstein  (Therap.  Graz.,  1887,  768,  from  the  Swedish)  the  use 
of  the  drug  as  a surgical  dressing  caused  dizziness,  marked  rise  in  the 
temperature,  vomiting,  small  irregular  pulse  of  136,  albuminous  urine, 
and  apathy,  which  did  not  subside  for  four  days.  Iodine  was  found 
in  the  urine  for  two  weeks.  In  the  experiments  of  Seifert,  iodine  was 
first  detected  in  the  urine  and  saliva  twelve  hours  after  the  ingestion 
of  seven  and  a half  grains,  did  not  reach  its  maximum  until  eighteen 
hours,  and  continued  present  for  three  full  days  : this  accords  with  the 
statement  of  Pick  ( Viertelj.f . Dermat.  u.  Syph.,  1886)  that  iodol  is  ab- 
sorbed very  slowly.  This  slow  absorption  is  probably  the  reason  that 
it  is  a less  dangerous  topical  application  than  is  iodoform. 

Thbrapeut10  Use.— Iodo1  may  be  employed  for  all  purposes  for 
which  iodoform  has  been  used.  It  has  been  found  very  valuable  in  the 
treatment  of  tubercular  laryngitis,  and  may  be  blown  into  the  larynx 
diremtly  upon  the  ulcers  without  causing  irritation.  It  has  been  used 
iy  Pick  very  freely  as  a local  application  in  the  treatment  of  blennor - 
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rhagic  and  simple  vaginal  catarrh , as  well  as  in  chancres  and  other  ulcers, 
and  in  suppurative  adenitis.  Various  surgeons  have  employed  it  as  a 
substitute  for  iodoform  in  the  treatment  of  wounds,  and  the  testimony 
as  to  its  value  is  concordant.  Mazzoni’s  original  solution  was  iodol 
1 part ; alcohol  16  parts  ; glycerin  34  parts.  One  drachm  of  iodol  forms 
with  one  ounce  of  ether  a clear  brown  solution,  which  may  be  applied  by 
the  spray  or  brush  to  the  nasal  and  other  mucous  membranes,  upon 
which  it  leaves  a coating  of  iodol.  Iodol  pastilles  are  prepared  by  Lh . 
Wolfenden  from  one  grain  of  iodol,  one  minim  of  glycerin,  and  eigh- 
teen grains  of  gly co-gelatin,  and  are  by  him  strongly  recommended 
for  laryngitis.  Iodol  has  also  been  used  as  an  internal  remedy.  Dr. 
Assaky  states  that  its  effects  in  tertiary  syphilis  and  scrofulous  affec- 
tions are  extraordinary.  The  usual  dose  is  two  or  three  grains  a day ; 
but  Assaky  gave  from  six  to  thirty  grains  a day,  and  Pick  asserts  that 
he  has  given  from  thirty  to  forty-five  grains  a day,  and  that  only  m 
rare  cases  was  there  diarrhoea  produced  or  any  evidence  of  constitu- 
tional affection  ( Therap . Monatshefte , Ho.  1,  1887). 


OLEUM  MORRHUiE— COD -LIVER  OIL.  U.S. 

Cod-liver  oil  is  obtained  from  the  liver  of  Gadus  morrhua  and  other 
species  of  Gadus.  In  the  manufacture  of  the  so-called  shore  oil,  the 

only  variety  usually  employed  in  medicine,  the  fish  caught  near  land 
arc  brought  at  once  to  the  shore,  and  the  oil  is  obtained  from  the  ie» 
‘livers  bv° one  or  other  of  several  processes.  The  original  custom  was 
to  put  the  livers  into  large  kettles,  add  water,  boil  to  a pultaceous  mass 
drain  off  the  liquid,  allow  it  to  stand,  and  finally  to  skim  the  od  as  ,t 
rose  to  the  top.  A more  modem  method  is  to  heat  the  livers  by  steam 
applied  to  the  outside  of  the  vessel  containing  them,  to  allow  drainage, 
and  to  proceed  as  in  the  process  just  described.  I am  informed  that  at 
present  some  of  the  finest  brands  of  oil  are  prepared  by  forcing  cur. 
rents  of  steam  at  high  pressure  through  the  mass  of  lver*' 
them  in  this  way  to  pieces,  and  melting  out  their  ml.  Shore  od  should 
be  a perfectly  limpid,  yellow,  thick  oil  free  from  rane.dity  and  havmg 
the  peculiar  taste  and  smell  of  the  oil  well  developed.  Stiads  oil 
Banks  oil  is  prepared  from  those  fish  caught  at  the  “ Banks,  far  from 

la°  The  livers  are  thrown  into  casks  and  allowed  to  stand  for  a greater 
or  less  length  of  time  and  to  undergo  more  or  less  complete  putrefac- 
tion until  on  the  return  of  the  fishing-smack  to  port,  they  arc  thro 
into’ water-boilers  and  treated  in  a manner  similar ^ to  that  prevmu  >y 
described.  Of  straits  oil  there  are  two  varieties:  the  brown  o » 
i,  much  darker  than  shore  oil,  and  much  more  nauseous  to  the  bude 
and  smell  • and  the  black  oil,  which  is  very  dark,  and  still  moi  e s.  ■ 
“g  in  its’  evidences  of  rancidity.  Both  of  these  varieties  are  largely 

U91^nE?^  «>•  sulphuric)  is  added  to  cod-liver 
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oil,  the  well-known  biliary  play  of  colors  occurs;  but  this  does  not 
prove  the  genuineness  of  the  drug,  or  demonstrate  that  it  is  derived 
from  the  codfish : it  only  shows  that  it  is  a liver  oil.  It  is  scarcely  to 
be  doubted  that  not  rarely  the  livers  of  other  fish  are  largely  mixed 
with  those  of  the  Gradus  morrhua,  but  it  is  not  probable  that  this  often 
happens  to  such  an  extent  as  to  interfere  with  the  therapeutic  value  of 
the  product : indeed,  it  is  far  from  certain  that  cod  oil  is  really  superior 
to  that  produced  by  the  same  organ  of  other  fishes.  Be  this  as  it  may, 
the  physical  properties  afford  the  only  known  test  as  to  the  genuine- 
ness of  the  drug.  Cod-liver  oil  is  a very  complex  substance,  contain- 
ing, according  to  the  analysis  of  De  Jongh,  glycerin,  oleic,  margaric, 
butyric,  and  acetic  acids,  gaduin,  various  biliary  principles,  such  as  fel- 
linio,  cholic,  and  bilifellinic  acids,  iodine,  chlorine,  traces  of  bromine, 
phosphorus,  phosphoric  acid,  and  various  other  substances.  According 
to  the  U.S.  Dispensatory,  the  proportion  of  iodine  never  exceeds  one 
part  in  two  thousand.  In  De  Jongh’s  analysis  the  greatest  amount 
was  found  in  the  light-colored  oils,  and  was  only  four-hundredths  of  a 
grain  in  one  hundred  grains  of  the  oil.  Gaduin  is  a peculiar,  dark-brown 
substance,  which  is  probably  medicinally  inert.  When  to  cod-liver  oil 
ammonia  is  added,  there  can  be  obtained,  by  distillation,  a peculiar 
ammoniacal  base,  trimethylamin  (commercial  propylamin),  which  exists 
in  no  other  officinal  oil,  but  occurs  in  the  ergot. 

Physiological  Action. — As  is  well  known,  all  fatty  substances  when 
taken  into  the  system  have  a tendency  to  cause  deposition  or  formation 
of  fat  in  the  body.  Cod-liver  oil  certainly  shares  this  property  in  an 
eminent  degree.  Dr.  Pollock,  as  quoted  by  Professor  Stille,  has  found 
that  if  there  be  given  of  it  to  pigs  from  one  to  two  ounces  per  diem , to 
sheep  one  ounce,  and  to  bullocks  from  three  to  nine  ounces,  it  is  di- 
gested, and  aids  in  fattening  the  animal ; larger  amounts  than  those 
noted  in  Dr.  Pollock’s  experiments  always  derange  very  seriously  the 
digestive  function.  Ho  close  studies  of  the  effect  of  cod-liver  oil  upon 
healthy  men  have,  that  I am  aware  of,  been  made.  Undoubtedly  it 
tends  to  produce  obesity ; but,  as  no  other  oil  is  able  to  supply  its  place 
in  v arious  chionic  diseases,  it  must  have  some  influence  upon  nutrition 
not  shai  ed  by  ordinai’y  fatty  matters,  and  therefore  is  an  alterative. 

The  history  of  the  clinical  use  of  oleum  morrhuse  certainly  indicates 
that  it  influences  the  constitution  of  the  blood.  It  is  an  every-day 
occurrence  to  see  pale,  ansemic  patients  become,  while  taking  it,  rosy 
and  plethoric.  According  to  the  analysis  of  the  blood  of  a patient 
made  by  Simon,  there  is,  during  its  use  in  phthisis,  a great  increase  in 
the  amount  of  solids  in  the  blood,  a diminution  of  the  fibrin,  and  an 
increase  in  the  albumen.  The  examinations  of  Dugald  Campbell  (British 
and  Foreign  Med.-Chir.  Review,  1856,  xvii.  21)  have  confirmed  the  re- 
si  -so  i m o n . t is  veiy  probable  that  cod-liver  oil  has  some  pecu- 

liar influence  upon  the  blood-making  organs.  Upon  the  various  single 
functions  of  the  body,  except  the  digestive,  cod-liver  oil  has  no  apparent 
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immediate  effect,  disturbing  directly  neither  the  nervous,  motor,  respi- 
ratory, circulatory,  nor  secretory  movements.  When  by  its  use  the 
o-eneral  nutrition  is  improved,  all  the  functions  seem  to  share  equally 
in  the  improvement.  Cod-liver  oil  has  undoubtedly,  when  given  with 
sufficient  freedom,  a tendency  to  cause  indigestion  and  looseness  of  the 
bowels.  All  oils  are  of  difficult  digestion,  and  when  too  much  of  the 
oleum  morrhuse  is  exhibited  in  man,  as  in  animals,  it  exerts  a delete- 
rious local  effect  upon  the  alimentary  apparatus.  . . 

Much  speculation  has  been  indulged  in  as  to  which  of  the  ingref  len  s 
of  cod-liver  oil  impart  to  it  its  peculiar  medicinal  properties  Certainly 
however,  no  real  light  has  been  shed  upon  this  matter,  and  the  present 
probabilities  are  that  it  acts  as  a whole,— i.e.,  that  its  virtues  depend 

upon  the  peculiar  combination.  rr  -n  i 

If  the  experiments  of  Dr.  Oswald  Naumann  ( Archiv  der  Seilkunde 

1865  p.  536)  be  as  accurate  as  they  appear,  he  has  certain  y Picn  er 
that ’cod-liver  oil  has  physical  properties  which  must  aid  m its  use  u - 
ness,  although  it  is  not  probable  that  its  value  depends  so  ely  or  even 
in  great  part,  upon  them.  He  first  tested  the  rate  at  which  various 
oils  pass  through  fresh  moist  animal  membranes  when  pressed  upo  y 
a column  of  mercury  or  by  the  weight  of  the  atmosphere  over  an  ex- 
hausted receiver,  and  found  that  cod-liver  oil  passed  much  more  rap  y 
than  any  of  a nimber  of  oils  tried.  Apparently  this  power  depended 
in  some  measure  upon  the  presence  of  the  biliary  prmciples  * * 

was  deprived  of  them  the  rate  of  its  passage  was  greatly  lessened,  but 
ZZ  StaLreased  by  the  addition  of  a little  bile.  The  mves^ator 

then  opening  the  abdomen  of  cats,  separated  in  eac  anu  . 3 ~ 

tuS  two  knuckles,  of  equal  length  and  entirely  Sim tar, an  the 
remainder  of  the  intestines.  Into  each  of  them  he  .njeoted  a ce  « 
amount  of  bile,  and  then  into  one  ordinary  oil,  into  the  othei  cod- 
oil  - and  when  the  animals  died,  some  hours  afterwards,  it  was  always 
found  that  much  more  of  the  cod-livor  oil  was  absorbed  than  of  the 
other  oil  These  experiments  were,  unfortunately,  too  few  an  mco m 
p etc  to  be  decisive!  but  certainly  they  indicate  that  oleum  - 
is  more  easily  and  rapidly  absorbed  than  other  anuria . oils.  The  sup 
rior  fitness  of  the  oil  for  absorption  is  m accord  with  the  clinic. 

"In  of  M.  Berthe  Union  Mei  * 1856), 

be  taken  longer  than  other  fats  without  appeal  in  piam.  Bd. 

confirmed  by  Professor  Bucheim  (Arch.  f.  Expcr.  ■ ■ -joys') 

ib.)f  as* well  as  by  J.  Gad  (His  uni  Branne’s 

Both  Bucheim  and  Gad  believe  that  this  a , 90'  “ ” ’ ? ; probably  due 
upon  the  presence  of  free  fatty  aeid^.n  he  £but 

to  the  biliary  matters,  since  Dr.  H.  A. -Hare  nm  s • , 

by  the  addition  of  taurocholate  and  glyeocholate  of 

Ini  Surg.  Journ..  cxvi.  275).  He  asserts  ha tcodd  ver  ortmW 

with  a small  quantity  of  the 

rubbed  upon  the  skin,  and  proposes  the  practical  us 
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Dr.  Naumann’s  last  series  of  experiments  were  directed  to  discov- 
ering the  comparative  ease  with  which  animal  oils  and  the  cod-liver 
od  were  oxidized.  For  this  purpose  he  used  a test-solution  of  per- 
manganate of  potassium,  and  on  adding  to  given  bulks  of  this,  in  test- 
tubes,  equal  amounts  of  the  various  oils,  noted  the  changes  of  color 
induced  by  the  reduction  of  the  permanganate.  He  found  that  cod- 
liver  oil  was  the  first  to  be  affected.  It  is  evident  that  the  power  of 
being  easily  absorbed  and  easily  oxidized  fits  a fat  for  use  in  the  animal 
economy ; but  the  peculiar  value  of  oleum  morrhuie  does  not  depend 
solely  upon  these  properties.* 

Therapeutics. — Cod-liver  oil  is  especially  useful  in  that  condition 
of  system  in  which,  with  general  lowered  tone,  there  is  a tendency  to 
cellular  hyperplasia,  to  the  formation  of  “exudations”  composed  of 
imperfectly-developed  cells,  which,  in  the  great  majority  of  cases  from 
the  very  beginning  are  incapable  of  development  into  perfect  entities 
having  only  one  potential  quality,  that  of  dying.  There  are  various 
types  of  this  diathesis,  or  condition  of  system.  In  one  of  them  there 
is  a tendency  to  increase  in  the  lymphatic  glands ; to  multiplication,  at 
the  expense  of  development,  of  their  cellular  elements,— i.e.,  to  the 
formation  of  numerous  imperfectly-developed  cells, -and,  finally,  to  the 
destruction  of  them.  The  death  of  these  cells  is  partly  due  to  their 
inherent  qualities,  and  is  partly  the  result  of  the  pressure  which  they 
exert  upon  one  another  and  upon  their  sources  of  food-supply  If 
ey  undergo  a slow,  fatty  degeneration,  with  desiccation,  cheesy  de- 
posits are  formed;  if  a rapid,  fatty  change,  with  abundance  of  moisture 

Cr  TMsCis8tb  ai'e  Pn°dred:  in  Gither  CaS6)  UlCerati0n  is  the 

Other  nf?h  T?  SCrofulous  diathesis, -scrofulosis.  In  an- 

,,  8 gr°Up  0f  dmtheses,  the  tendency  to  cellular  hyperplasia 

f* ! !6  “mC0US  membranes  of  the  air-passages,  and  the  patient  on 
ationSof catarrh,  until  finally  a mnlllh 

o?Te  z;sr or  less  m,mL 

»o»»  exposure,  L V 

in  ““  ^ a Z7or  Z 

active  disease  in  these  casos  t • ln®  tbe  development  of 

marted  * weakneM-  ^4  * — 


AX.  Chapoteau  claiirm  to  hnwn  i* 

Oil,  containing  phosphorus,  iodino,  and  bromhio'1  0ITStan‘n0  Substanoe,  M orrhuol , in  cod-Iivcr 
Fob.  20,  1880),  to  this  substance  We  1 ^ ***  ***« 

tuberculosis  and  allied  diseases  it  may  be  dven  in  ? pr°P°rties  °£  cod-liver  oil,  and 
representing  one  drachm  of  cod-liver  oil  mZI  , P 68  Containi”S  three  to  five  drops, 
isturbing  in  its  influence  upon  the  gastro-intostinai°tract.Said  *°  ^ Stimu,atin«  rather  than 

3d 
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‘use  “combined  with  proper  hygienic  measures  and  I 

other  suitable  drugs,  may  often  sueeeed  m warding  ff  f 
In  miosis,  tt  is  useful  in  all  smg^but  ^ the 

the  exclusion  of  other  dr  g . ease8  ,t  aide  iodine  very 

mSeSy  to  rXeTeVutogh  glands  in  the  earlier  periods  of  the  1 

"Thtre  are  various  — “v^S  ^ | 

from  a scrofulous i taint , kfl  the  articulating  surfaces,  giving 

oil.  Sometimes  e c 1 Qf  tbe  joints, — white  swellings;  some- 

origin  to  chronic  m especially  of  such  as  are  composed 

times  it  is  the  body  o ’affJcted)  and  carieS)  with  subsequent 

chiefly  of  spongy  iss  ^ ^ .q  &u  Qther  forms  of  scrofulosis,  cod- 

abscesses,  results^  h o - An  affect.on  probably  not  identical  with, 

liver  oil  is  almost  1 ■ ^ . coddiver  0il  is  of  great  value 

hut  closely  allied  to  sc  ^ cachectic  children  there  may  be 

in  this  complamt^  I P witb  evident  enlargement  of  the 

found  a swollen,  tuml^  be  J’  P al*  s,  with  enlargement  of  the  mes- 
liver,  and  very  gwr* ^ so.ealJtato  meSent  erica,  which  is  some-  ] 
enteric  glands,  ibis  ^ exhibition  of  cod-liver  oil. 

times  relieved,  or  even . cured ,^7  ^ often  Tery  inc„rrectly  called  the 

The  value  of  cod  1 . . i dv  been  mentioned,  but  is  so 

«p„-tubemlar"  stage  of  phthrsrs  has  > doubt  that 

important  that  it  will  bear  is  often  developed 

consumption  often  „ catchi  did."  Whenever  a patient 

slowly  as  the  result  of  freque  y ,ains  of  his  liability  to  catch 

is  feeble,  pale,  somewhat  amen  , ^ |Ma,  diseas(!  exists  any 

cold  on  the  slightest  exposure,  ®sist8  any where,  there  is  cause 

where,  or  rather  because  no  ^ ^ importance  that  the  patient  be 

for  alarm ; and  it  is  o basis  is  cod-liver  oil,  be  fed  upon 

put  upon  a tonic  trea  men  ^ of  hig  daily  life  regulated,  especia 

nutritious  diet,  and  have  t t0  coid.  In  the  advanced  stage 

care  being  taken  to  avoid  any  re  P ^ in  that  it  much  more 

of  chronic  the  re  ubercular  stage;  yet  it  does  more 

rarely  effects  a cure  * pharmacopoeia  combined, --a  - 

good  than  all  the  other  remedies  of  the  i * and  general  health 

leviating  the  cough,  increasing  the  s^  pulmonic  disorgan- 

of  the  sufferer,  often  retard i g ufe>  and  in  rare  instances, 

ization,  almost  always  Sreatly  ‘ |ect°ing  a CUre.  It  is  a question 
in  conjunction  with  other  measures  e j in  these  cases. 

rc^“or^:r^„f  ihc  _ - 
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inference  is  borne  out  by  clinical  experience.  The  general  symptoms 
commence  to  improve  before  the  local  lesions,  and  sometimes,  although 
the  patient  fattens  and  gets  stronger  for  a time,  the  pulmonic  affection 
steadily  increases ; again,  in  some  instances  the  oil  fails  to  increase  the 
weight  of  the  patient  or  sensibly  to  affect  the  general  nutrition,  and  in 
these  cases  it  never  does  any  good.  In  true  tuberculosis , cod-liver  oil, 
like  all  other  remedies,  is  of  very  little,  if  any,  value. 

In  cases  of  defective  nutrition , when  pallor,  anaemia,  loss  of  strength, 
and,  perhaps,  emaciation,  occur  without  any  obvious  cause,  cod-liver  oil 
is  often  of  great  service,  especially  when  the  subject  is  a child.  Indeed, 
in  children  these  symptoms  are  simply  the  result  of  a very  mild  action 

of  the  same  depressing  causes  whose  more  intense  malign  influence 
produces  scrofula. 


In  pei  sons  broken  down  with  any  of  those  chronic  diseases  which 
take  the  form  of  dyscrasia,  the  remedy  is  often  of  great  service.  Thus, 
m the.  cachexia  of  tertiary  syphilis  it  is  invaluable.  The  disease  by 
w ose  relief  and  cure  cod-liver  oil  first  achieved  its  reputation  is  chronic 
rheumatism.  I think,  however,  that  it  is  much  more  efficacious  in  those 
cases  m which  the  rheumatic  disease  has  been  grafted  upon  a scrofu- 
ously-tamted  constitution,  or  in  those  cases  in  which  the  patient  has 
een  broken  down  by  the  disease,  or  by  other  agencies,  so  that  there  is 
what  may  be  styled  a general  nutritive  dyscrasia,  than  in  simple  chronic 
rheumatism ; yet  in  obstinate  sciatica  and  lumbago  trial  of  it  should 
a ways  be  made.  In  gout , oleum  morrhuai  is  of  little  service,  and  should 
be  used  only  m the  very  chronic  form  of  the  disease,  and  when  there 
is  a generally  disordered  nutrition. 

. In  fecti"ns;  especially  in  neuralgia,  in  skin-diseases,  in  fact 

ZnZn  r T f “ WhiCh  the  lwtient  i8  feeble  presents  a 
condmon  of  general  depraved  nutrition  somewhat  similar  to  that  seen 

in  consumption,  coddiver  oil  may  be  exhibited  with  advantage 

a„iDMrTr“e  dark  0il  baa  bee“  kerned  most* highly  by 

Z of thTh T ’ eS1>eC,ally, by  D6  wb°  —f  that  it  contains 

T\°  biliary  principles  than  does  the  pale  oil,  and  even  believes 

at  the  products  of  decomposition  in  it  increase  its  beneiieial  action 

repuliveZte  an7h  ““P10^  P™6^  beCause  of  its  exceedingly 

T Tne ?f  tke  dim  hU“  ‘I VOTy  P™6  40  diaa«ree  with  the  stem 

common  Za[„Zm  ^Z^bi  i t 7ft  Z"  Z **  ia 
doubt,  this  very  often  ales  f 7 , Patl6nt  t0  take  ifc‘  Without 
guise  which  various  expedient  nauJe0UB  taete>  to  1(^en  or  dis- 

ful  success.  Sometimes  n T r®SOrted  t0>  with  more  or  less  doubt- 
the  oil,  which  is  also  imm  Jr  int°  the  mouth  just  before 

suffices.  It  is  said  that  U iate1^  followed  by  another  lump  of  salt, 

some  strong  aromatic  wateT^^e  addition^f111  made  with 

nn  and  one-half  to  one  dron  of  th  „ •.  * , 5 ®qUa  part  ot  S]yce- 

certainly  lessens  the  taste  of  t)  ° bltter  almonds  to  the  dose 

taste  of  the  medicine.  Some  patients  take  it  best 
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in  the  froth  of  ale  or  porter,  the  glass  being  first  half rfflWj ^wHh  the 
malt  liquor,  then  the  oil  being  carefully  floated  or . the  top  w thout 
touching  the  sides  of  the  glass,  and  the 

upon  the  top  of  it.  Most  of  the  patients  requiring  oil  are  also  bench  ou 
by  the  use  of  alcohol ; and  my  experience  with  the  remedy • >***» 

most  generally  successful  ^ptSiTof  whky 

the  exigencies  of  the  case,  tiom  o f.pn+re 

or  brandy  in  a tumbler,  add  not  so  much  ™ heli  wel,  baok,  the 

and  toss  the  whole  down  the  thioat,  , medicine  The 

mouth  wide  open,  and  the  lips  not  the oil 

stimulus  of  the  alcohol  . ^n  enabh IJkry  to  com- 
when  otherwise  it  could  ^ single  teaspoonful,  which 

menoe  with  a single  small  daily  dos  » e the  aTnount  as  the 

is  best  taken  at  bedtime,  an  g . y almost  alway8  learn  to 

patient  becomes  babduated  to^  jn  # sbort  tim6  fond  of  ,t. 

for  an  adult  a t^o nful 

Sin  Cobles  thHil  appear  in  the  feces  (Fkila.  Mei.  Tines,  xir. 
239). 

acidum  phosphoricum-phosphoric  acid.  u.s. 

Phosphoric  acid,  which 

the  air,  is  prepared  by  the  action  . 1 officinal  acid  is  the 

consists  chiefly  of  the  phosphate  ol  US.,  eon- 

tribasic  acid  of  chemists,  dfflflum  ‘,ri,r  acid.  It  is  a color- 

• rUZ  “ti^u"he  bibaS 
Physiol .,  xi.).  . . , , oo  uOOT1  na0Ci  to  a considerable 

THEEAPEUTics.-Phosphonc  acu  ^ ^ scrofulous  affections.  Upon 

extent  abroad  as  a tonic  and  a ‘ (ittle  or  n0  effect,  and  I 

the  digestive  organs,  in  my  expenen  ^ ^ ^ &n  agtringeT1t  or  exerts 

have  never  been  able  to  perceiv®  £ ^ ^ alimentary  canal.  In 

any  alterative  influence  upon  th  gi  d phosphates. 

scrofulosis  and  rickets  it  is,  I think,  inter  101 

n The  nhosphate  of  calcium  is,  as  is  well 

Phosphate  of  Calcium.  1 whicli  indeed,  according  to 

known,  an  essential  ingredient  of  bone  f 1 . u de 

the  analysis  of  Berzelius,  it  ”®~^o“  clever,  that  it  exists 

Chimie,  Paris,  1833).  Itshouh  n ^ ^ Uy  „ essential  an 

in  notable  quantities  m all  the  ties  , 1 yhonaver  it  is  taken 

ingredient  of  their  structure  as  of  that  ol 
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out  of  the  food  of  animals,  although  they  be  otherwise  well  fed,  sooner 
or  later  they  waste,  sicken,  and  die.  Chossat  fed  pigeons  exclusively 
on  corn  containing  very  little  of  the  phosphate  of  calcium,  and  found 
that  after  some  months  they  wasted,  were  affected  with  diarrhoea,  and 
died  ( Comptes-Bendus , t.  xiv.).  According  to  Roloff  ( Virchow's  Archiv, 
Bd.  xlvi.  p.  302),  a herd  of  cows  which  had  been  fed  upon  hay  from  a 
certain  meadow  were  very  much  out  of  health,  and  suffered  from  fra- 
gilitas  ossium.  On  examination,  the  hay  was  found  to  be  nearly  free 
from  earthy  salts,  and  upon  bone-meal  being  given  to  the  cows  they 
recovered  their  health  in  four  weeks.  The  same  authority  further 
states  that,  in  some  meadows  with  which  he  is  acquainted,  the  disease 
is  endemic  among  the  cows  because  the  grass  is  so  poor  in  phosphates. 
Haubner  also  affirms  ( Schmidt’s  Jahrb .,  Bd.  cli.  p.  138)  that  cattle  fed 
exclusively  upon  potatoes,  or  upon  roots  very  poor  in  phosphates,  fail 
to  fatten,  become  weak,  and  are  apt  to  suffer  from  caries,  but  that  if 
the  phosphate  of  calcium  be  given  they  rapidly  improve;  and  E.  Yoit 
( Zeitsclir . f.  Biologic,  xvi.  198)  states  that  rachitis  without  emaciation 


can  be  jiroduced  in  three  or  four  weeks  in  young  dogs  by  taking  the 
phosphate  of  calcium  out  of  the  food.  ITegar  ( Schmidt's  Jahrb.,  Bd.  cli. 
p.  138)  has  considered  the  absorption  of  the  phosphate  of  calcium,  when 
given  as  a medicine,  very  doubtful,  because  when  he  exhibited  it  freely 
there  was  no  increase  in  the  amount  of  the  phosphoric  acid  or  of  the 
earthy  bases  in  the  urine.  Boker  (Ibid.),  on  the  other  hand,  has  found 
that  if  the  drug  be  given  to  those  wet-nurses  whose  milk  contains  an 
abnormally  small  amount  of  phosphates,  the  milk  soon  becomes  rich 
in  the  earthy  salts,  and  L.  Perl  (Virchow’s  Archiv,  lxxiv.  54)  has  found 
that  administration  of  the  phosphates  is  followed  by  an  increase  in 
their  amount  in  the  urine.  Further,  Albert  Riesell  (Hoppe- Seyler's 
Medicin.-chem.  Untersuch.,  p.  318)  has  shown  that  the  phosphates  are 
eliminated  by  the  intestines,  and  therefore  that  even  if  it  were  a con- 


stant fact  that  their  renal  excretion  is  not  augmented  by  their  admin- 
istration, it  would  not  prove  that  they  are  not  absorbed.  M.  Teissier 
has  found  that  in  the  early  stages  of  phthisis  there  is  a very  great 
increase  in  the  excretion  of  the  earthy  phosphates  by  the  kidney  (Le 
Mouvement  Med,  Sept.  1875),  and  the  researches  of  Professor  Beneke* 
(Schmidt’s  Jahrb,  Bd.  cli.  p.  138)  are  said  to  have  shown  that  this  in- 
creased renal  elimination,  Avhich  plainly  occurs  in  several  allied  diseases, 
is  not  accompanied  by  any  increase  in  the  amount  ingested  in  the  food 
or  decrease  of  the  amount  eliminated  by  the  intestines,  and  that,  con- 
sequently, there  is  a very  decided  wasting  of  the  normal  phosphates  of 

the  body.  This  being  so,  the  use  of  phosphates  in  these  diseases  is  as 
lational  as  that  of  iron  in  aniomia. 


Therapeutics— According  to  Dusart  ( Archives  Gen,  6e  ser.,  t.  xv.), 


* I have  not  had  access  to  the  original  memoir  of  Boneke, 
Ealkes  mphysiolog.  und  Iherapeut.  Beziehung,  Marburg,  1870 


Zur  Wilrdigung  des  Phosphors 
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to  Beneko  (toe.  cit),  and  to  Teissier  ( toe . eft),  the  diseases  in  which  the 
phosphate  of  calcium  is  especially  indicated  are  rachitis  osteomalacm, 
Ihthisis , and  scrofulosis.  It  is  evident  that  the  indications  for  the  earthy 
salts  are  very  strong  in  the  first  two  of  these  affections;  and  clinical 
experience  1,L  certainly  borne  out  the  results  of  a priori  reasoning.  In 
Zf  oois.  the  call  for  the  drug  is  not  so  plain  ; 

States  that  in  many  cases,  if  the  urine  be  examined,  it  mil  bo  found  to 
"mally  rich  in  ear’thy  phosphates,  and  that  under  these  c.reum 

stances  the  remedy  is  of  the  greatest  ^ "is^d  Z Z 
children  of  slow  development,  otten  seeming  y 

bust  and  yet  really  pale  and  with  flabby  flesh,  but  without  any  diet, net 
bust,  ana  yet  J1  . f rachitj8.  Under  these  eircum- 

T«nL°chTl“?ta  a condition  allied  to  that  of  the  diathesis  spoken 
of  and  of  the  value  of  the  phosphate  of  calcium  I have  no  doubt.  In 

= S'BHeESfiE 

union  and  makes  the  callus  abnormally  heaxy  and  Arm.  l hc  l'  ”iSP  '‘ 
of  cTlcium  has  been  recommended  in  various  diseases  other  than  those 

mentioned,  but  its  value  is  much  more  doubts  ^ 

ZicpZm^ eke”n  gummata ; 

“ ^ Hr 

prepared  by  the  druggists  J lacto-phosphate  of  lime  to 

cent,  of  cod-liver  oil  and  two  grains  o the  laetop^  ^ ^ ^ ^ 

the  drachm,  which  has  appeared  o » k f in  the  section  on 

*•«  ZZSrl  digested  than  the 

^rUThetrS  a teaspoonful  to  a tnb.espoonful,  or  even  mom, 

according  to  the  age. 
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attended  with  impaired  nutrition,  such  as  the  lacto-phosphate  of  lime 
has  been  recommended  in.  I have  had  no  experience  with  it,  but  very 
much  doubt  its  being  superior,  or  even  equal,  to  the  latter  drug. 

COLCHICI  SEMEN— COLCHICUM  SEED.  U.S. 

COLCHICI  RADIX— COLCHICUM  ROOT.  U.S. 

Colchicum  autumnale,  or  meadow  saffron , whose  products  the  above 
drugs  are,  is  a little  plant  growing  in  Continental  Europe  and  in  England. 
It  is  not  really  the  root  that  is  officinal  under  the  name  of  colchicum 
root,  but  the  thickened  swollen  end  of  the  stem,  with  the  little  bulblet 
whose  office  it  is  to  develop  a new  plant.  This  corm  is  solid  and  fleshy, 
an  inch  and  a half  to  two  and  a half  inches  in  length,  with  a longitudinal 
groove,  having  a nail-like  process  (the  bulblet)  at  its  base.  In  the  shops 
it  is  very  commonly  kept  in  transverse  slices,  which  are  notched  and 
cordate ; the  taste  is  bittei’,  hot,  and  acrid.  Colchicum  seeds  are  nearly 
round,  about  an  eighth  of  an  inch  in  diameter,  and  of  a bitter,  acrid 
taste.  The  active  principle  of  both  seed  and  corm  is  an  alkaloid,  Col- 
chicine, whose  individuality  was  first  made  out  by  Geiger  and  ITesse. 
According  to  Hiibler,  it  is  slowly  soluble  in  water,  readily  so  in  alcohol, 
and  not  at  all  so  in  ether : with  concentrated  nitric  acid  it  makes  a violet 
solution,  which  when  diluted  with  water  becomes  yellow;  with  concen- 
trated sulphuric  acid  it  strikes  an  intense  yellow.  By  the  action  of 
mineral  acids  and  by  other  agencies  it  is  resolved  into  a brownish-green 
insoluble  resin  and  a crystallizable  neutral  substance,  soluble  in  water, 
Colchiceine. 

_ Physiological  Action. — When  taken  in  dose  of  sufficient  size,  col- 
chicum acts  upon  man  as  a poison,  producing  repeated,  uncontrollable 
vomiting,  with  nausea  and  retching,  and  also  violent  purging,  at  first  of 
serous  character;  afterwards  the  passages  become  smaller,  more  mucous, 
with  flakes  in  them,  and  finally  in  some  cases  bloody.  Abdominal  pain 
may  be  absent  or  present,  but  if  present  is  generally  griping ; sometimes 
ere  is  gastric  burning.  Nervous  symptoms  have  been  prominent  in 
some  of  the  severe  cases.  In  one  instance,  it  is  said,  a feeling  of  numb- 
ness or  prickling  was  complained  of  by  the  patient ; but  this  seems  not 
to  be  common.  Spasms  are  very  frequent,  and  sometimes  convulsions 
which  may  be  fatal,  are  present.  Muscular  pains  are  not  rarely  ex- 
perienced, in  some  cases  replacing  the  spasms,  and  probably  in  all  other 
cases  coincident  with  them  is  great  muscular  weakness,  amounting,  as 

it  elf  ZT7 ? \ P^ly8i8‘  Finally’  a condition  of  collapse  develops 

f'ufft \Z°r  iTh  more  and  more'  P«l»e,  which  has  been 

or  Hvid  a^l  hS  .TeS  rapi!l  “d  tl,e  ski"  «>M.  pale, 

I w,th  ""'eat,  »"<1  death  from  exhaustion  results 

S ™):i>re8e™d  Until  th0  IaBt-  The  offoct  °f  lothol  loses  of 
2Z  h *.  “ysMret.cn  varies:  sometimes  the  kidneys  seem 

acllvitv  t d-oM  df  0St  ‘°  the  lastl  “mottoes  their  functional 
y ct  y increased,  but  in  othor  cases  it  is  diminished,  and 
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even  suppression  of  urine  has  been  noted.  The  symptoms  produced  by 
the  largest  therapeutic  doses  of  colchicum  are  slowing  oi  the  pulse, 
nausea,  vomiting,  abdominal  uneasiness,  borborygmi,  and  free  purging, 
together  with  a sense  of  prostration  and  of  weakness.  . The  occurrence 
of  the  inflammatory  changes  after  the  hypodermic  injection  of  co  c n- 
cine  proves  that  the  irritant  principle  of  colchicum  acts  by  absorption, 
and  that  the  intestinal  symptoms  are  not  simply  due  to  a local  action, 

— deductions  confirmed  by  the  chemical  experiments  of  Asc  10  , w 10 
found  colchicine  in  the  liver,  kidneys,  heart,,  lungs,  and  blood  o a 

rabbit  poisoned  with  one  and  a half  grains  of  it.  _ 

Upon  most  animals  colchicum  acts  very  much  as  it  does  upon 
man,  in  poisonous  doses  producing,  as  prominent  symptoms,  severe  and 
often  bloody  purging,  vomiting,  great  prostration,  embarrassed  respira- 
tion, finally  more  or  less  pronounced  paralysis,  and  death  not  rarely 
preceded  by  convulsions.  Reflex  actions  are  lessened,  and  finally  abol- 
ished (Albers,  Rossbach),  in  the  frog;  but  Rossbach  affirms  that  there 
is  a precedent  stage  of  convulsions  with  excessive  reflex  activity  , in 
warm-blooded  animals  this  first  stage  of  excitement  is  rarely  if  ever 
seen.  According  to  the  elaborate  experiments  of  Rossbach,  the  mote 
nerves  and  the  striated  muscles  are  not  affected  by  the  poison,  but  the 
higher  nerve-centres,  the  spinal  cord,  and  the  peripheral  sensory  nerves 
suffer  palsy.  The  same  observer  found  that  the  circulation  was  very 
^influenced,  that  the  pneumogastrics  were  not  affected  uatd^r 
death,  and  that  the  splanchnic  and  intestinal  vagi  escaped  altogethe  . 
In  no  case  do  reflex  spinal  convulsions  occur  at  any  time 

A curious  fact  noticed  by  Schroff,  which  shows  that  colchicine  real  ) 
has  little  direct  influence  upon  the  nervous  system  ii .that  the  rapidity 
of  death  is  not  at  all  in  proportion  to  the  size  of  the  dose.  Thus  i 
his  experiments,  the  fatal  result  occurred  m rabbits  after  one i 
half  grains  of  the  alkaloid,  in  fourteen  hours;  after  fifteen  rams 
eleven  hours.  This  fact,  which  has  been  confirmed  by  Rossbach 
(Phamak.  Untermch.,  Bd.  ii.  p.  24),  seems  to  be  explicable  only  by  he 
supposition  that  colchicine  kills  chiefly  by  its  irritant  action 
alimentary  canal,  and,  not  being  in  any  dose  corrosive  require^  Ume 
-m  work  out  the  fatal  result,  through  the  instrumentality  of  a »ast, 

enteritis.  Thb  on  the 

the  poisoning  after  small  doses,  f > , f , of  tho 

ninth  day  in  a pigeon  which  had  received  one-fou.th  of  a gram 

a'kl°fider  death  from  colchicum,  tho  blood  is  generally  found  very  dark 
and  imperfectly  coagulable;  but  whether  this  » due  to 
of  the  poison,  or  is  the 

haustion,  has  not  been  determined.  I h®h  Js  mueh  sw0Uen, 

the  alimentary  canal,  tho  mucous  mem  in  the 

intensely  congested,  sometimes  ecchymotic,  ox  with  blood 

intestine. 
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Geiger  ( Annal . Chem.  Pharm.,  vii.  274),  IIoppc,  Aschoff  ( Viertel - 
jahresschrift  fur  Prakt.  Pharm,.,  vi.),  Schroff  ( Oester.  Zeitschrift  f.  Praia. 
Heilk.,  1856),  and  Albers  ( Deutsche  Klinik,  1856,  xxxvl.)  have  experi- 
mented with  colchicine , and  have  shown  that  it  causes  symptoms  sim- 
ilar to  those  produced  by  colchicum,*  of  which  it  is  without  doubt 
the  active  principle.  The  closer  studies  of  Schaitanoff,  Rossbach,  and 
Paschkis  ( Schmidt's  Jahrb.,  cci.  232)  appear  to  have  yielded  contra- 
dictory results.  Schaitanoff  and  Paschkis  found  that  the  alkaloid 
notably  increases  the  arterial  pressure ; Rossbach,  that  the  circulation 
is  but  little  affected ; while  in  Rossbach’s  experiments  there  was  a nar- 
cosis which  seems  to  have  been  replaced  in  the  experiments  of  Pasch- 
kis by  a peculiar  loss  of  sensibility.  The  last  observer  noted  also  that 
neither  the  vagi  nor  the  splanchnics  were  affected.  All  observers  ap- 
pear to  agree  in  stating  f that  the  chief  force  of  the  poison  is  expended 
upon  the  alimentary  canal,  at  least  in  mammals,  and  that  after  death, 
even  when  the  alkaloid  has  been  given  hypodermically,  the  intestinal 
mucous  membrane  is  found  much  inflamed,  as  is  also  very  frequently 
the  inner  coat  of  the  stomach.  Paschkis  has  found  that  the  normal 
excitability  of  intestinal  peristalsis  by  galvanization  of  the  pneumo- 
gastric  nerve  is  destroyed  by  colchicine. 

The  action  of  poisonous  doses  (one  to  two  grains)  of  colchiceine  has 
been  studied  upon  dogs  by  Dr.  Samuel  R.  Percy.  The  symptoms  are 
very  similar  to  those  produced  by  colchicine;  they  are— increase  in  the 
ii  equency  of  the  pulse,  severe  purging  with  tenesmus,  vomiting,  finally 
great  s lowing  of  the  pulse  and  failure  of  the  heart’s  action,  and  death 
without  convulsions.  The  urine,  at  first  increased,  was  afterwards 
suppressed.  On  post-mortem  examination,  the  mucous  membrane  of 
the  intestines  was  found  highly  inflamed,  that  of  the  stomach  slightly 
so,  and  the  heart  and  arteries  were  filled  with  black  tarry  blood,  similar 
to  that  of  colchicine-poisoning.  On  the  other  hand,  Paschkis  asserts 
that  one  and  a half  grains  of  colchiceine  injected  into  the  jugular  yein 

of  a dog  produced  no  results  whatever.  It  is  evident  that  the  two 
experimenters  had  different  substances. 

The  mam  interest  to  the  therapeutist  in  the  physiological  study  of 
colchicum,  of  course,  is  in  reo-owi  1 . 6 siuay  or 

doses.  The  most  prominent  result  of  the  E theraPeutic 

«*  VC.  hri,  1841)  may  bo  onr- 

■econd-hand.  Not  tavingTiIlttLl^totht  on’^  i,nV°Stigators  ar°  known  to  mc  on,y 
upon  abstracts  in  various  journals.  papers,  I have  boon  forced  to  depend 


general  remedies. 

skin  the  medicine  occasionally  acts,  producing  in  some  cases  diaphoresis,  1 
and  it  is  said  that  the  amount  of  this  action  is  in  inverse  ratio . to  the 
effect  on  the  bowels.  According  to  Schroff,  the  one-hundredth 
grain  of  colchicine*  is  rather  more  than  the  therapeutic  dose  and  pro- 
duces  purging,  lasting  for  Beveral  days,  with  griping  pains,  cerebral 
distresf  a puise  at  first  lowered  but  afterwards  accelerated,  and  a 
secretion  of  thick  iateritious  urine.  Any  nervous  symptoms  sue  as 
vertigo,  headache,  muscular  weakness,  which  may  be i presoni 

:;sot  the  ™t^“— ^ ™ :• 

“f  — «* 

"pVurgi!g  does  n„t  occur,  and  consegueutly  increased  eliinina 
In  Tf  it  takes  place,  must  be  through  the  kidneys : great  interest 
11  ’ fore  attaches  to  the  influence  of  the  remedy  upon  the  uimaiy 

secretion  ‘ In  considering  this,  the  effects  of  poisonous  and  of  _thera- 
nentTc  doses  must  not  be  confounded,  for  it  is  very  evident  that  an 
Irritation  which  causes  suppression  of  urine  may,  when  present  in 

mU<It  ferns' veiy'Terthbi^^at^^moderate^ses,  repeated  at  regular 
intervals,  ^cum^^— ^ow  of  urme^  ^ 
Chelius  announced  that  during  its  aum  (MMurgh 

of  uric  acid  eliminated  is  near ou  ■ submitted  the  urine 

Medical  and  Surgical  Journal, 1841,  vo.  - P | after  the  ad- 

of  era.  ■»  «« 

“khtumlrine  the  proportion  of  urea  nearly  double,  and  that  of  uric 

acid  greatert^am  that  of  od!  «.  3d  series,  veh 

when  in  the  dose  of  0.0002  gramme  per  kr  og^amme  m the  ^ & ^ gcneral  depres3ion ; 
uria;  of  0.00025  gramme  per  kilogra  , V diarrhoea,  with  salivation,  polyuria  and 

of  0.000476  gramme  per  kilogramme,  vi  ^ -d  re8pirati0n.  Given  hypodermically, 

great  feebleness,  lessening  of  t le  mnper  ’ 0.00025  gramme,  and  the  toxic  doso 

tho  diuretic  dose  is  0.00015  heaUhy  man  by  the  mouth  it  products 

0.00035  gramme,  per  kilogramme.  headache,  muscular  weakness,  abdominal  pain., 

in  doses  of  0.0002  to  0.003  gramme  m ^ . in  doscs  0f  0.005  gramme,  d.ar- 

increasod  frequency  of  tho  pulse,  tlnrs  , nU  n tw0  gouty  individuals  under  the  m- 

rhoea  and  diminution  of  the  urine.  n ‘ 1 mmo)  tl,o  urine  was  lessened  in  quantity, 

fluenee  of  a purgative  dose  of  colchicine  ' oUmimltion  0f  uric  acid  was  distinctly  increased 
as  was  also  tho  elimination  of  urea,  but  81)  makes  lho  assertion 

t be  H-lsr  <«•  ““  L.  ’ J,  *" 

th.t  colohioum  dimini.ko.  the  «•"»•*  „„d  „ 1..  »»•  ° 

« - - -**  - - - — 

his  testimony. 
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urea  was  very  greatly  increased,  that  of  uric  acid  slightly  so.  In  the 
third  case  the  effect  just  noted  happened  at  first,  but  not  afterwards. 

On  the  other  hand,  Professor  Stille  states  that  Graves  and  Gardner 
affirm  that  the  urates  diminish  under  the  use  of  the  medicine.  It  is  evi- 

Ident  that  these  different  results  are  not  so  contradictory  as  they  seem, 
for  it  is  possible  that  in  one  case  the  colchicum  may  so  act  as  to  increase 
the  elimination  of  urea,  in  another  that  of  uric  acid,  and  that  when  one 
of  these  is  increased  the  other  may  be  unaffected,  or  even  diminished. 

Further,  when  the  medicine  purges  freely  it  is  very  probable  that 
elimination  by  the  kidneys  is  lessened ; and  no  account  of  this  is  taken 
by  any  of  the  observers  whose  original  papers  I have  seen.  Moreover, 
these  observers  also  all  contented  themselves  with  noting  the  propor- 
tion of  urea  and  ui’ic  acid  in  the  urine,  when  it  is  evident  that  the 
mere  proportion,  unchecked  by  the  absolute  amount  of  urine  secreted 
during  the  twenty-four  hours,  is  no  criterion  as  to  the  absolute  amount 
eliminated.  Dr.  A.  13.  Garrod  (. Med.-Cliir . Trans.,  1858,  xli.  348)  has 
made  a study  of  the  subject  in  such  a way  as  to  avoid  this  fallacy,  and 
found  that  in  some  cases  the  amount  of  urea  and  uric  acid  eliminated 
was  seemingly  lessened,  while  in  others  it  was  seemingly  increased ; on 
the  whole,  no  marked  effect  was  produced.  More  precise  and  extended 
investigations  are  still  needed  to  settle  the  question,  but  there  is  cer- 
tainly at  present  no  proof  that  colchicum  in  gout  materially  influences 
elimination. 

The  action  of  the  drug  upon  the  urine  during  health  is  evidently 
very  closely  connected  with  the  question  just  discussed.  Here  again 
we  find  conflicting  and  insufficient  testimony.  Dr.  Bird  ( Urinary  De- 
posits, Phila.,  1859,  p.  354)  quotes  Professor  Kramer’s*  experiments  as 
showing  that  colchicum  does  not  increase  the  amount  of  solids  elimi- 


nated,  and  intimates  that  his  own  investigations  had  given  similar 
results.  Dr.  Hammond  (Proc.  Phil.  Acad.  Nat.  Sci.,  Dec.  1858),  on  the 
other,  hand,  in  a series  of  experiments  in  which  every  care  to  avoid 
fallacies,  by  maintaining  equality  as  to  diet  and  exercise,  was  observed, 
found  that  while  squill  and  digitalis  only  increased  the  watery  part  of' 
the  urine,  both  the  organic  and  the  inorganic  solids  were  remarkably 
increased  by  colchicum. 


In  regard  to  colchiceine,  the  experiments  of  Professor  S.  R Percy 
(Amer.  Med.  Times,  April,  1862,  p.  167)  indicate,  but  are  much  too  few 
o prove,  that  m gout  it  increases  the  elimination  of  urea  and  uric  acid. 
. Therapeutics.  Our  knowledge  of  the  use  of  colchicum  in  disease 
is  purely  empirical,  based  upon  clinical  experience ; and  our  acquaint- 
ance  with  its  physiological  action  is  not  sufficient  to  enable  us  even  to 
explain  fully  what  experience  has  taught,  much  less  to  guide  us  in  our 
use  o the  drug.  Gout  is  the  one  disoase  in  which  colchicum  is  almost 
universally  recognized  as  a specific.  It  may  be  advantageously  em- 


Ivramoi  3 paper  was  published  in  Keller’s  Archives,  Deo.  1847,  and  is  inaccessible  to  me, 
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ployed  both  as  a preventive  of  the  paroxysm  and  to  lessen  its  seventy 
when  developed.  During  an  attack  of  gout,  from  ten  to  twenty  drops 
of  the  wine  of  colchicum  root  may  be  exhibited  every  lour  horns  un  il 
some  decided  evidence  of  its  action,  such  as  nausea  or  slight  purging, 
is  induced.  It  should  always  be  borne  in  mind  that  although  looseness 
of  the  bowels  may  be  useful,  yet  when  colchicum  purges  the  gouty 
patient  actively  it  mostly  fails  in  achieving  the  desired  therapeutic 
result.  Its  action  is  most  favorable  when  its  influence  chiefly 

upon  the  skin  and  the  kidneys.  To  effect  this  desired  result: it  is . often 
well  to  restrain  the  tendency  of  the  drug  to  act  upon  the  bowels  by 
combining  it  with  opium.  This  is  especially  the  case  in  debilitated 
subjects,  in  whom  anything  like  over-purgation -bea^-wi 
the  most  scrupulous  care.  By  large  purgative  doses  of  colchicum the 
paroxysm  of  gout  may  often  be  suppressed ; but  experience  has  show 
that  this  use  of  colchicum  is  dangerous,  the  suppression 
times  followed  by  serious  internal  disease,  apparently  due  to  a tianster 
o^the  gouty  irritation.  Between  the  paroxysms,  co  ch.cum  may  b 
steadilySexMbited  to  the  gouty  subject  in  small  doses  (ten  drops  of  e 
w ne  of  the  root  three  times  a day);  and  often  great  advantage  ,s 
lerived  from  its  combination  with  iodide  of  potass, um  This  com- 

hination  h especially  useful  in  irregular  atonic  gout,  such  as  ts  most 

S+Lc  times  a day  Speculations  as  to  how  colchicum  cures  gout 
S to  me  useless  in  the  present  state  of  our  knowledge:  until  we 

knowmore  of  the  physiological  action  of  the  drug  and  of  the  nature 

but  has  nevei disease  It  if  Tf  b^Httle  value,  except  in  purgative 

tered  in  the 

i0dLoi:Llu°“  etl^LLS  to  dLses,  but  when  there 

is  no  rheumatic  or  gouty  taint  is  at  present  very  rardyuse^  ^ 

Toxicology.— -The  LLvaries”  but  is  small.  Professor 

already  enumerated.  T 1 1 1504)  state8  that  death 

Geo.  B.  Wood  (Z7.S.  Dispensatory,  18th  ech  F ^ colchiCum 

has  been  produced  by  two  drachms  and la  hal of  the  a cage 

root;  and  Taylor  (Medical  f ^ffa  al  On  he  other  hand, 

taLatL  prcoaater  “ 


• Soo  case  in  L'  Union  Midicalc,  Aug.  1848. 
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to  the  experiments  of  Schroff,  colchicine  is  eighty  to  one  hundred  times 
stronger  than  the  fresh  corm.  According  to  Heinrich  * 0.15  grain  of 
colchicine  will  jiroduce  poisonous  symptoms  in  man,  and  in  Krahmer’s 

I experiments  ( Journal  fur  Pharmakodynamilc , ii.  561)  0.3  grain  caused 
in  an  adult  violent  serous  purging,  lasting  for  four  days,  and  accom- 
panied with  severe  tenesmus.  Casper  has  seen  death  result  from  a 
quantity  of  the  wine  containing  0.025  to  0.03  gramme  (0.37  to  0.45 
grain)  of  colchicine ; but,  according  to  Husemann,  recovery  has  taken 
place  after  the  ingestion  of  0.045  gramme  of  the  alkaloid.  Dr.  Geo. 
W.  Major  ( Canada  Med.  and  Surg.  Journ.,  Dec.  1873)  records  seven- 

(teen  cases  of  poisoning  from  one  bottle  of  wine  of  colchicum  seeds 
occurring  in  Montreal,  seven  of  which  proved  fatal.  The  patients  had 
been  vomiting  and  purging  almost  continuously  for  many  hours  when 
first  seen,  and  the  symptoms  were  exactly  those  of  the  stage  of  col- 
lapse of  severe  cholera  morbus.  In  no  case  was  the  purging  bloody. 
Consciousness  was  preserved  to  the  last,  and  in  only  one  case  was 
there  anything  like  convulsions.  There  was  decided  numbness  of  the 
extremities ; and  a peculiar  hoarseness  of  the  voice  was  especially 
noted. 

The  treatment  of  colchicum-poisoning  is  as  follows.  If  the  stomach 
and  bowels  have  not  been  freely  evacuated,  administer  at  once  an 


emetic  and  a cathartic,  so  as  to  empty  the  alimentary  canal ; allow  the 
patient  to  drink  freely  of  warm  water,  to  aid  in  these  operations  and 
to  act  on  the  kidneys.  Give  freely  of  tannic  acid,  as  the  only  known 
chemical  antidote ; although  experiments  upon  animals  have  shown 
that  it  is  not  to  be  relied  upon.  To  check  the  vomiting  and  purging, 
administer  opium  freely;  and  to  allay  the  irritation,  cause  the  patient 
to  drink  freely  of  albuminous  matter,  such  as  white  of  egg  dissolved 
in  water:  the  tannic  acid  having  been  given  as  soon  as  possible  after 
the  taking  of  the  poison,  the  demulcents  are  useful  in  the  more  ad- 


vanced stages.  Symptoms  of  gastro-enteritis  or  of  collapse  are  to  be 
met  as  they  arise. 

Administration.— Colchicum  is  never  used  in  substance;  the  wine 
of  the  root  is  deservedly  the  most  popular  preparation.  It  has  been 
asserted  that  colchicine  hypodermically  administered  is  especially  effi- 
cacious in  rheumatism;  the  dose  is  one-fiftieth  of  a grain  (Perl.  Klin. 
Wochenschr.,  1877,  197). 

_ The  officmal  preparations  from  the  seeds  are:  the  tincture  (Tinctura 
Colchici  Seminis  1 to  6.6),  dose,  half  a teaspoonful  to  one  and  a half 
teaspoonfuls ; the  wine  ( Vinum  Colchici  Seminis — 1 to  6.6),  dose  half  a 
teaspoonful  to  one  and  a half  teaspoonfuls;  and  the  fluid  extract  (Ex- 
tractum  Colchici  Seminis  Fluidum ),  dose,  two  to  six  minims. 

The  officinal  preparations  of  the  root  are:  the  wine  ( Vinum  Colchici 
Radicis  1 to  -.5),  dose,  ten  to  fifteen  drops;  as  a purgative,  half  a 


*'  Quoted  by  Husouiann. 
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fluidrachm;  the  extract  ( Extractum  Colchici  Radicis),  dose,  one  to  two 
grains;  and  the  fluid  extract  (. Extractum  Colchici  Badicis  Fluidum), 

dose,  two  to  four  minims. 

SARSAPARILLA— SARSAPARILLA.  U.S. 

The  root  of  Smilax  officinalis  and  other  species  of  Smilax,  woody 
vines  inhabiting  Mexico  and  the  northern  portions  of  South  America. 
There  are  in  commerce  a number  of  varieties  of  sarsaparilla,  the  two 
most  important  of  which  are  the  Honduras  and  the  Brazilian  The 
former  of  these  is  almost  the  only  sarsaparilla  used  in  this  countiy  It 
occurs  in  bundles  two  or  three  feet  long,  composed  of  several  very  long, 
thin  roots,  folded  upon  themselves,  the  whole  being  bound  round  by  a 
number  of  turns  of  the  root.  The  Brazilian  sarsaparilla  also  comes 
in  cylindrical  bundles,  each  of  which  is  closely  wrapped  about  by  a 
very7 flexible  stem:  it  mostly  has  fewer  rootlets  tlian  t^e  Hon  ^ 
variety.  The  crude  sarsaparilla  has  little  or  no  smell . but  its  taste 
which  is  at  Srst  simply  mucilaginous  soon  becomes  .f _the root  be 
chewed,  persistently  acrid.  Accordmg  to  Professor  Geo  B.  Wood  ‘he 
degree  of  this  acridity  is  the  best  measure  there  is  of  the  activity 
anv  specimen  of  the  drug.  Sarsaparilla  contains  a crystallizable  prin- 
ciple first  discovered  by  Palotta  in  1824.  From  its  discoverer  this 
substance  received  the  name  of  Paraglin.  By  subsequent  authorities  it 
has  been  variously  called  Smilacin,  Salseparin , Sarsapardhn  and  Paral- 
m Tid  Win,  according  to  Poggiale,  crystallizes  in  fine  needle  ; 
according  to  ThSbeif,  in  star-like  clusters  of  plates.  It  has  a neutral 
reaction  &and  in  solution  a bitter,  acrid  taste,  but  when  solid  it  is  neariy 
, i ipJ  Tt  is  very  slightly  soluble  in  cold  water,  more  so  m boihn0 
moderately  soluble  in  dilute  alcohol  when  cold,  freely  so  when 

dosTs^ra  Uke^momt vriS  puducing  any  ’symptoms  whatever 
(Journ.  fur  been  shown  that  there  is 

tuvbance.  It  has  been  asserted  that  sarsapar  11a  acts  as  a ^ 

diaphoretic ; but  the  only  record  >m  ^ " t0 

perimentation  is  that  of  Booker  (loc.  at.).  U at  n r est, 

show  conclusively  that  the  drug  has  in  dis- 

secretions.  If,  therefore,  saisap  ‘ ^ which  in  some 

case,  it  must  be  simply  as  an  alterative, -as  a remedy 

unknown  way  modifies  nutrition. 
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Therapeutics. — Sarsaparilla  has  been  used,  and  still  is  used,  to  such 
an  enormous  extent  in  medicine  that  it  seems  impossible  to  believe  that 
it  is  destitute  of  therapeutic  virtue.  It  is  not  in  accordance  with  the 
plan  of  the  present  work  to  enter  into  an  elaborate  discussion  of  the 
recorded  clinical  experience  with  it : suffice  it  to  say  that,  although  the 
evidence  is  contradictory,  on  the  whole  there  is  a decided  preponder- 
ance in  favor  of  the  value  of  the  drug  in  chronic  syphilis  and  in  chronic 
scrofulous  diseases.  I have  used  it  largely,  but  always  in  combination 
with  more  powerful  alteratives,  so  that  it  is  impossible  to  decide  how 
much  of  the  good  achieved  has  been  due  to  its  influence.  There  are 
two  distinct  methods  or  objects  of  the  use  of  sarsaparilla  in  syphilis  : 
one  as  an  adjuvant  to  mercury  in  the  secondary  stage;  the  other  as  an 
adjuvant  to  the  iodide  of  potassium,  or  as  a sole  reliance,  in  the  advanced 
tertiary  eases,  especially  where  the  constitution  is  very  much  broken 
down  by  the  disease.  It  is  stated  that,  in  the  latter  condition,  very 
often  during  its  use  the  appetite  will  gradually  increase,  the  spirits 
rise,  the  secretions  become  more  and  more  normal,  and  the  strength 
grow  day  by  day. 

Administration. — Sarsaparilla  is  never  given  in  substance,  but  in 
one  of  the  following  officinal  preparations : 

Decoctum  Sarsaparillce  Composition — Compound  Decoction  of  Sarsa- 
parilla.— This  contains  sarsaparilla,  bark  of  sassafras  root,  guaiac  wood, 
liquorice  root,  and  mezereon,  and  is  an  imitation  of  the  famous  “ Lisbon 
Diet-Drink The  dose  is  three  or  four  fluidounees  three  or  four  times 
a day. 

Syrupus  Sarsaparillce  Compositus — Compound  Syrup  of  Sarsaparilla.. 

This  contains  sarsaparilla,  guaiac  wood,  pale  rose,  senna,  liquorice 
root,  oil  of  sassafras,  oil  of  anise,  and  oil  of  gaultheria,  and  is  a very 
popular  preparation,  on  account  of  its  pleasant  taste:  it  affords  the 
only  vehicle  I know  of  capable  of  disguising  the  taste  of  the  iodide  of 
potassium.  The  dose  of  it  is  one  to  two  tablespoonfuls  three  or  four 
times  a day. 

Extractum  Sarsaparillce  Fluidum— Fluid  Extract  of  Sarsaparilla.— 
Dose,  half  a teaspoonful  three  times  a day. 

Extractum  Sarsaparillce  Compositum  Fluidum— Compound  Fluid  Ex- 
tract of  Sarsaparilla.— This  contains  sarsaparilla,  liquorice  root,  sassafras, 
and  mezereon.  The  dose  is  a teaspoonful. 


GUAIACI  LIGNUM— GUAIAC  WOOD  U S 
GUAIAOI  RESINA— GUAIAC  RESIN.'  U.S. 

. The  Y°°<t  and  th<i  rosin  of  Guaiac,u™.  officinale,  a large  tree  grow- 
mg  in  the  West  Indies.  Guaiac  wood,  or  lignum-vitec,  is  imported  in 
i ets,  but  very  generally  is  kept  in  the  shops  in  the  form  of  rasp- 
ings or  shavings.  It  is  a very  dense  wood,  the  central  heart-wood 
having  a dark-olive  or  brownish-green,  and  the  outer  sap-wood  a light- 
ye  lowish,  color.  It  is  inodorous,  but  becomes  somewhat  fragrant  when 
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rubbed  or  heated.  Besides  the  resin,  it  contains  an  extract  which  is 
believed  to  have  medicinal  properties. 

Guaiac  resin  is  obtained  to  a slight  extent  by  spontaneous  exudation 
from  the  living  trees ; much  more  largely  by  boring  a hole  into  the 
centre  of  one  end  of  a billet,  placing  the  other  end  in  the  fire,  and 
catching  the  melted  resin  as  it  runs  out ; and  still  more  frequently  by 
boiling  the  chipped  wood  in  salt  and  water  and  skimming  off  the  resin 
as  it  rises  to  the  surface.  Guaiac  occurs  in  irregular  lumps  or  masses, 
of  a dark  reddish-brown  greenish  color  externally,  offering  a conchoidal 
fracture  with  somewhat  translucent  edges.  The  odor  is  feeble,  peculiar, 
agreeable,  increased  by  heat.  The  taste  is  at  first  very  slight,  but,  as 
the  resin  melts  in  the  mouth,  it  becomes  very  acrid  and  persistent.  It 
is  an  exceedingly  complex  body,  containing  three  acids,  the  guaiacomc 
acid  of  Hadelich,  the  guaiac  acid  of  Righini,  and  the  guaiacresimc 
acid  of  Hlasiwetz,  besides  guaiac  yellow , a peculiar  resin,  and  other  sub- 
stances. Landerer  asserts  that  he  has  found  in  it  a peculiar  crystal- 
lizable  substance,  which  he  calls  guaiacin  (Husemann,  Die  Pfianzenstoffe, 

p.  1106.)  . . , . , 

When  a lump  of  guaiac  is  freshly  broken,  it  offers  a dark,  blackish 
surface,  which  on  scraping  or  bruising  becomes  yellowish  ; on  exposure, 
the  well-known  greenish  tint  is  acquired,  owing  to  a spontaneous  oxi- 
dation The  ease  with  which  the  resin  undergoes  oxidation  is  its  most 
distinctive  characteristic.  As  already  stated,  the  change  occurs  on 
simple  exposure  to  the  light.  According  to  Wollaston,  it  is  most  lapi 
and  perfect  in  the  focus  of  the  violet  rays  of  the  spectrum  while  m 
the  focus  of  the  red  rays  the  original  color  is  regained.  Oxidizing 
ozonizing  agents,  such  as  nitric  acid,  chromic  acid,  iodine  bromine,  an 
chlorine,  produce  this  oxidation  very  rapidly  and  very  thoroug  y, 

resin  acquiring  an  intense  blue  color. 

Physiological  AcnoN.-Guaiac  is  believed  by  some  to  act  asa  d.- 
nhoretic  and  to  do  good  by  increasing  the  elimination  of  the  skin  but, 
Lit:;  not  been  fble  /obtain  either  from  — 
the  exhibition  of  the  medicine  any  distinctive  proof  of .f  S„ 

action  to  any  marked  extent,  I hare  preferred  to  consider  ** W“lt8 
an  alterative.  When  taken  internally,  very  little  sensible  effect  result* , 
unless  the  dose  be  so  large  as  to  irritate  the  stomach. 

Therapeutics— Guaiac  has  been  very  largely  employed  in 
SJL  in  connection  with  sarsaparilla,  and  is  ar .ingredient .of ^ 
most  favorite  preparations.  It  has  also  had  a good  dea  of  repi 
TZmatism.  an'd  in  the  subacute  and  chronic  forms  **•*<£££ 
often  of  service.  For  au  account  of  its  emp  , hest 

gotnie,  see  the  chapter  upon  that  class  of  remedies.  Guaiac  s „ 

administered  in  tincture,  either  the  simple  “ ^of 

the  aminoniated  (Tiuctura  Guam*  Ammomafa  VS.) . I 
either  of  these  is  from  one  to  two  tcnspoonfuls,  administered,  p 

ably  in  milk,  three  or  four  times  a day. 
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Mezereum  —Mezereon  is  the  bark  of  two  species  of  Daphne,  native 
shrubs  of  Europe.  It  is  a thin,  grayish,  tough,  flexible  bark,  occurring 
m long  strips  folded  upon  themselves,  nearly  odorless,  but  having  a 
very  acrid  taste.  It  contains  a neutral,  crystallizable,  bitter  glueoside, 
Daphnin,  besides  a volatile  acrid  principle.  Mezereon  is  intensely  irri- 
tant, and  its  ointment  ( Unguentum  Mezerei , U.S.)  is  used  as  a stimulant 
dressing  to  very  indolent  ulcers,  and  to  keep  blisters  sore  or  to  maintain 
issues.  Internally,  in  small  doses  it  is  believed  to  be  an  alterative,  but 
is  never  used  except  in  combination  with  sarsaparilla.  In  overdoses  it 
is  an  active  poison,  producing  severe  vomiting,  purging,  and  gastro- 
intestinal inflammation.  Sometimes  the  symptoms  of  the  poisoning 
are  simply  those  of  collapse,  with  unconsciousness  and  other  nervous 
disturbances,  such  as  are  seen  in  children  from  intense  gastro-intestinal 
irritation  (case,  Brit.  Med.  Journ.,  1882,  vol.  ii.  p.  521). 

Sassafras.— The  bark  of  the  root  of  Sassafras  officinale  is  believed 
by  some  to  be  an  alterative,  on,  as  I think,  very  slight  foundation. 
It  contains  some  tannic  acid,  and  very  largely  of  a volatile  oil  ( Oleum 
Sassafras),  which,  on  account  of  its  cheapness  and  its  agreeable  odor 

and  taste,  is  much  used  both  in  medicine  and  in  the  arts  as  a flavor 
and  perfume. 

Taraxagum.  U.S.  The  root  of  the  common  dandelion,  Taraxacum 

Hverma,hh18  if  thG  Pr°Pert^  of  Bering  the  action  of  the 

hver,  although  no  effect  is  to  be  witnessed  from  a single  dose  of  the 

drug,  however  large,  other,  at  least,  than  some  nausea.  Diuretic  prop- 
erties have  also  been  ascribed  to  taraxacum:  but  the  only  vidence 

iT7z::reh  tw  is“ 

any  good  211  uSZuZZZ  rt  v72rlr  for  woeks  before 
drachms,  administered  a temtk  7 “ d0S“  °f 


ICHTHYOL. 

Ichthyol  is  a substance  first  oremred  l-.tr  q„i  - , 

tion  of  a peculiar  bituminous  J ‘ y Schroeter  by  the  distilla- 

deposits  of  fossil  fish  It  occurs  1 ^ urous  mmeraI  obtained  from  the 
sulphate  of  sodium  and  ichth  v i "T™™  m the  form  of  ichthyo- 

ichthyol  is  a 

and  smell,  at  a high  heat  burn'  ' C -!?.Uld’  °f  a hot  bltumin°us  taste 
dear,  reddish-brown  llution  ZV  T ^ with  water  a 

treated  with  hydrochloric  acid  v'.ld  fCK  roac^on)  which,  when 
dium  ichthyol  is  a dark  tar  Uk&mh  * a C ^ resmous  precipitate.  So- 
fectly  soluble  in  water  Eniw?  of  an  Saline  reaction,  per- 

vaseline  in  all  proportions.  The  Pr6paratl0ns  combine  with  fat  and 
poruons.  The  .cluhyol  preparations  are  very  rich  in 
36 
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sulphur,  containing,  it  is  said,  ten  per  cent.  According  to  Baumann, 
they  yield  themselves  so  readily  to  oxygen  that  they  are  power  u re- 
ducing agents.  . . , . . , 

Therapeutics.— According  to  Baumann  and  Schotten,  ichthyol  has 

little  apparent  action  on  the  general  system,  and  when  given  in  doses 
of  five  drachms  to  dogs  produces  no  symptoms  save  diarrhoea..  As  a 
local  remedy  it  has  been  extravagantly  praised  by  Unna,  Kiesner, 
and  a large  number  of  German  dermatologists  and  surgeons,  and  as 
also  received  strong  encomiums  in  America.  When  applied  freely  m a 
pure  form  to  the  sound  skin  it  produces  slight  irritation  and  burning. 

It  is  asserted  to  have,  when  used  as  a local  apphcation  peculiar  alter^ 
tive  properties,  and  also  the  -power  of  penetrating  through  he  skin 
so  asPto  be  able  to  act  as  an  alterative  anodyne  and  discutient,  in  d 
eases  not  only  of  the  skin  but  also  of  the  subjacent  tissues.  The  cases  in 
which  value  is  attributed  to  it  are  characterized  generally  by  inflamma- 
tory enlargement  or  inflammatory  pain. 

In  various  skin-diseases  ichthyol  has  been  used  with  alleged  remark- 
able results,  in  chronic  eczema,  chronic  urticaria,  acne,  intertrigo,  lupus, 
etc.  In  lepra  Unna  combines  its  internal  and  external  use  dose, 
15  G-rains  a day).  It  has  also  been  recommended  m the  strongest  terms 
forth  belief  of  various  ulcerations  of  the  skin  and  for  the  prevention 
If  Xngin  smallpo,,  and  also  in  erysipelas.  In  lumbago  and  other 
forms  of  muscular  rheumatism,  in  rheumatic  or  gouty  jointuhsease,  indee^ 
“ almost  every  form  of  snbaeute  or  chronic  gout,  according  to  Schwe- 
nintr  Lorens,  and  others,  a few  rubbings  with  pure  ichthyol  or  a fifty- 
ner  cent  ointment  will  produce  an  immediate  and  remarkable  effect. 

It  has  been  largely  used  in  the  treatment  of  spr Ta 
mil  frost-bites.  If  one-half  that  has  been  said  of  it  be  true, 
remedy  of  extraordinary  powor  and  value.  Schmidt  has  even  seen  1 
soften  and  disperse  a lipoma,  and  D.  Hayes  Agnew  «»»»* 

hivhly  in  the  treatment  of  recent  lymphatic  enlargements  I have  need 
nigmy  in  tide  i.  f the  skm  is  intact  ana 

not*1  iinimfod^the  jchthyoMtself  or  a fffty-P-ent • — 

. r Tn  prvsinelas  Yon  Nussbaum  covers  the  affected  part,  atte 

thorough  disinfection  with  iottof  ” The 

In  various  skin-diseases  and  ulcerations  “ngth^the  app^  ^ 

ZzIZ  iXmmltions  of  tie  nose  or  mouth  a mixture  of  one .to  fon 
Z ’ cent,  of  ichthyol  and  vaseline  is  very  efficacious.  Both  Unna 
Lorenz  deny  that  it  has  any  antiseptic  properties. 


FAMILY  IY.-AYTIPEEIODIOS. 


CINCHONA.  U.S. 

Under  the  general  term  of  Cinchona,  the  United  States  Pharma- 
copoeia recognizes  the  “ bark  of  all  the  species  of  the  genus  Cinchona 
containing  at  least  two  per  cent,  of  the  alkaloids  which  yield  crystal- 
lizable  salts.”  Under  the  name  of  Cinchona  Flava,  or  Yellow  Cin- 
chona (syn.  Calisaya  Bark),  the  same  standard  list  includes  the  bark 
of  Cinchona  Calisaya;  under  the  name  of  Cinchona  Pallida,  Pale 
Cinchona,  that  of  Cinchona  Condaminea  and  C.  micrantha ; under  the 
title  of  Cinchona  Rubra,  Red  Cinchona,  that  of  C.  succirubra. 

All  the  trees  yielding  quinine  and  its  congeneric  alkaloids  belong  to 
the  genus  Cinchona,  and  inhabit  the  slopes  of  the  Andes  Mountains 
from  the  northern  extremity  of  South  America  to  the  lower  portion  of 
the  republic  of  Bolivia,  at  an  altitude  of  from  five  to  ten  thousand  feet. 
The  bark  is  collected  by  persons  known  as  cascarilleros,  and  is  exported 
in  large  bundles  or  bales,  usually  surrounded  with  raw  ox-hide.  To 
these  packages  the  term  seroons  is  applied. 

The  Pale  Bark  occurs  in  quills  or  cylindrical  rolled  pieces,  with  a 
grayish  or  brownish  adherent  epidermis.  It  derives  its  name  from  the 
light  fawn-color  of  its  powder. 

The  Calisaya  or  Royal  Yellow  Bark  comes  both  in  quills  and  in  flat 
pieces.  The  epidermis  is  absent,  or,  if  present,  is  loosely  attached.  The 
powder  is  of  a decidedly  yellow  color,  sometimes  almost  orano-e.  The 
fracture  is  short  and  fibrous,  presenting  semi-transparent,  sharp  spicukc, 
which  are  apt  to  become  detached  and  penetrate  the  fingers. 

The  Cinchona  Rubra , or  Red  Cinchona,  occurs  in  quills  and  in  flat  pieces 
The  epidermis  is  generally  present,  and  is  often  very  warty.  The  color 
of  the  powder  is  a faint  reddish  brown.  Beneath  the  epidermis  is  in 

most  specimens  a distinct,  red,  resinous  layer,  which  is  very  apparent 
in  cross-section.  J * * 

Large  quantities  of  bark  under  the  name  of  Carthagena  Bark  find 

For  rdIT  mt  ~Ce  thr0Ugh  the  norfchem  ports  of  South  America. 
Medica  P 686  the  readGr  iS  referred  t0  works  on  Materia 

8UC^88^1  attemPts  have  been  made  to  cultivate  cinchona 
pec  ally  in  the  Himalaya  Mountains,  Java,  and  Jamaica,  where  many 
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millions  of  tho  trees  have  been  plantod  and  are  thriving.  The  East 
India  hark  is  already  arriving  in  London  in  considerat  e quan  i ies, 
and  in  a few  years  the  supply  from  this  source  will  doubtless  be  very 


large. 


Chemical  CoNSTmmoN.-Besides  tannic,  kime,  and  kinoyic  acids 
and  other  important  substances,  tho  cinchona  barks  contain  quimne 
quinidine,  cinchonine  and  cinchonidine.  Out  of  these  alkaloids  qu mn 
cine  and  cinchonicino  are  readily  formed  artificially  hut  so  far  is 
known  they  do  not  exist  in  nature.  There  are  therefore  two  isomeric 
alkaloidal  groups:  quinine,  quinidine,  quinicine ; cinchonine,  cinchona- 

dine,  einchonicine.  quININA.  U.S. 

This  alkaloid  was  first  distinctly  separated  from  the  other  mgre- 
t If  +ViP  hark  bv  Pelletier  and  Caventou  in  1820.  When  quinine  is 
16T1.  ..  ,pd  bv  an  alkali  from  a solution  of  its  salt,  it  usually  falls  as  a 
Se  which  ly  be  crystalline.  By  sufficient  heat  the  hydrate  is 
melted  and  the  water  is  driven  off.  On  cooling,  the  alkaloid,  now  f.e 
from  water,  forms  a white,  opaque,  crystalline  mass. 

The  neutral,  officinal  sulphate  of  quinine  ( Qumince  Sulphas , TL  ) 
occurs  inTght  silky  crystals,  soluble  in  seven  hundred  and  forty  parts 
cold  or  In  thirty  of  boiling  water,  readily  soluble  in  alcohol,  very 

iodine,  crystals  of  Serapatm ^ are 

quadrate  rhombic  leaves  ^ bri  ht  metallic  green,  resembling 

olive-green,  hut  m reflecte  S & sulphate  of  quinine 

the  elytra  of  Spanish  dies.  When  heated  J .ulphate^  ^ q ^ ^ 

becomes  phosphorescent,  emitting  a pa  e g ] « of  purplish 

and  at  a higher  temperature  meUs,  with  me  1 in  water 

vapors.  When  the  neutral  sulphate  of  qwnme  * ^ aoUiMe  bi6ul. 

acidulated  with  sulphuric  aci  , i is  c0  . bv  evaporation, 

phate,  which  may  be  obtained £«* £ " ^der  JS  solution 

are“^d  upon  a part  denuded  of  its 

a0tii%u,enburg  found  that  when  quinine 

with  a nerve  it  did  not  cause  contraction  in  the  tributary 
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■when  placed  upon  the  muscles  themselves  it  induced  immediate  violent 
action.  He  therefore  concludes  that  it  is  not  a nerve-irritant,  but  a 
muscle-irritant.  When  it  is  administered  to  dogs  in  sufficient  quantity, 
it  produces  restlessness,  followed  by  muscular  tremblings,  which  have 
been  compared  to  those  of  paralysis  agitans,  loss  of  power  deepening 
into  more  or  less  complete  paralysis,  great  dyspnoea,  and  cerebral  symp- 
toms, such  as  anajsthesia,  blindness,  stupor,  or  violent  delirium,  dilated 
pupils,  coma,  and  convulsions.  When  the  drug  is  introduced  by  the 
stomach,  vomiting  generally  occurs,  and  at  times  diarrhoea  also*  Death 
has  been  shown  by  Heubach  to  be  produced,  at  least  in  the  lower  ani- 
mals, by  a failure  of  the  respiration.)' 

The  first  symptoms  of  cinchonism,  as  produced  by  small  therapeutic 
doses  (ten  grains)  in  man,  are  usually  ringing  in  the  ears,  slight  fulness 
in  the  head,  and  perhaps  some  deafness.  With  the  use  of  larger  doses 
these  symptoms  are  intensified  : the  deafness  is  very  marked,  disturbed 
vision  J may  exist,  and  the  flushed  face,  with  the  sense  of  distention  in 
the  head,  may  point  towards  a cerebral  congestion,  which  is  in  some 
cases  relieved  by  spontaneous  epistaxis.  In  decided  cinchonism,  giddi- 
ness and  staggering  in  walking  are  very  common.  After  toxic  doses, 
severe  headache,  delirium,  stupor,  complete  deafness  and  blindness' 
dilated  pupils,  embarrassment  of  respiration,  great  weakness,  convul- 
sions, paralysis,  and  finally  collapse,  may  result,  either  comatose  or 
delirious.  The  deafness  produced  by  large  doses  of  quinine  usually 
passes  off  rapidly ; very  rarely  is  there  a permanent  impairment  of 
hearing.  Amaurosis,  with  a peculiar  retinal  ischemia,  has  been  pro- 
duced by  very  large  therapeutic  doses  of  the  alkaloid  ( Archives  of  Oph- 
thalmology, x. ; for  a case  in  which  sight  began  to  return  in  twenty-one 
days,  see  Brit.  Med.  Journ.,  1886,  i.  823). 

The  minimum  fatal  dose  of  quinine  is  not  known,  but  it  must  be 
large,  and  probably  varies  very  much.  Dr.  Clapton  details  (. Medical 
Times  and  Gazette,  April,  1864)  a case  in  which  a soldier  took  at  one 
dose  an  ounce  of  the  sulphate,  stirred  up  in  some  water,  without  the 
induction  of  any  more  serious  symptom  than  a mild  stupor;  a similar 
case  is  mentioned  by  Dr.  Lente,  on  the  authority  of  Dr.  Woodhull;  and 
a third  is  recorded  by  Taussig  (Stille’s  Therapeutics,  vol.  i.  p.  507).  Dr. 


l C0  Melier,  Mimoires  de  V Acadimie,  t.  xii.  p.  722  1843  • Win  n ™ ij  • 

A.mer.  Jour.  Med.  Sc i Anril  p p • , m 0*  Baldwin, 

+ ™ \ ’ ? ’ 1847 ; P*  Bri(*Uet'  Trait*  thirap.  dc  Quinquina  Paris  1SSS 

•h.  10  »p» 

tissues  upon  which  they  act  is  certainly  a very  / '°n  ° W°Cn  modlolnal  substances  and  tho 
nature.  Dr.  Rossbaoh^W ZlSVT  Z “ w"  P"bab,y  h che™ical  ita 

sensibly  modify  the  properties  of  albumen,  and  believes  thaUhevT  tbat  Va'r*0US  aIkaloids 
with  it.  Under  the  influence  of  the  1 th  y form  a cholnical  compound 

ture,  and  is  deprived  of  its  affinity  f,  " 00af  uIatos  at  a mueh  lower  tcmpera- 

from  its  ozonized  solution.  Y °r  °Z°ne'  Th°  alkaloids  a,so  precipitate  the  albumen 

, ““  e“P"‘“  P"*-  >«  * Ml  b,  gn>i„  ot 
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R.  G.  Wharton  records  (. Amer . Journ.  Med.  Sci .,  April,  1844)  a case  in 
which  during  thirty-six  hours  a half-ounce  was  taken  without  vomiting 
and  without  ill  effect.  I cannot  help  suspecting  that  in  all  of  icso 
cases  much  of  the  drug  passed  through  the  intestines  without ^absorp- 
tion In  the  famous  case  of  Bazire,  five  ounces  taken  m the  course 
of  ten  days  caused  death.  Fatal  instances  of  poisoning  ^ Tu,™° 
are  very  rare  in  literature,  but  Husemann  (Themp  Manat,  Jan.  1888 
has  made  a collection  of  cases  in  which  death  has  been  attribute 
to  the  alkaloid, -not  always,  in  my  opinion,  with  correctness  Von 
Graefe  asserts  that  he  has  seen  two  cases  of  amaurosis  caused  by 
quinine  ; the  sufferer  in  one  instance  taking  half-draclim  doses  until  six 
drachms  were  ingested,  in  the  other  case  an  ounce  altogethei  of  the 

dlU|  close  physiological  study  of  quinine  can  best  be  made  by mvesti- 
gating  its  effects  upon  the  different  systems  of  organs  seriatim,  a 

thl8(SeLm  —According  to  the  experiments  of  Briquet,  a solution  of 
sulphate  of  quinine  injected  into  the  carotid  will  in  some  cases  produce 
mSitis.  In  doing  this,  it  is  evident,  the  salt  acts  rather  as  an  mri- 
tant  to  the  membranes  of  the  brain  than  as  a nervous  stimulant , - 

deed  experimental  evidence  proving  that  quinine  is  a cerebral  stimu- 
lant  seems  to  me  to  be  wanting.  The  chief  proof  that  the  alkaloid 

r '~rlTant,bbutgthe  proof  of  his  correctness  at  present  ,s 

dinidine  i8  "h°ff^cs 

bral  hemispheres,  hut  Professor  Alberton.  objects  w.t nroc ““ 
whTe  trs^Cofo-dfy hy  th^roek £££ 

zone  aMoid  caused  epUep- 

interest  in  connection  with  ‘J10  c,^“™^as  regards  einchonidine, 
Brown-Sequard  and  confiimoc  ) decidedly  more  frequent 

rj  « - 
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increase  is  not  due  to  an  influence  upon  the  cerebral  cortex,  but  can 
hardly  be  considered  sufficient  to  be  conclusive.  In  very  largo  doses 
quinine  without  doubt  abolishes  the  functions  of  the  cerebrum.  Louis 
Dupuis  {L1  Action  physiol,  de  Quinine,  Paris,  1877)  found  that  reflex 
action  was  normal  in  poisoned  dogs  and  rabbits,  although  there  was 
complete  loss  of  sensibility,  and  he  naturally  concludes  that  the  latter 
was  of  cerebral  origin.  The  disorders  of  special  sense  produced  by 
quinine  seem  to  be  the  result  of  a direct  or  indirect  congestive  action 
upon  the  peripheral  sense  organs ; since  Dr.  Kirchner  ( Sitzungsberichte 
Phys.-Med.  Gesells.  Wurzburg,  1881,  161)  found,  in  rabbits,  cats,  and 
guinea-pigs  which  had  been  poisoned  with  quinine  or  with  salicylic 
acid,  very  great  congestion  of  the  internal  ear  and  of  the  labyrinth, 
with  bloody  exudation,  and  with,  in  some  cases,  the  ear-drum  swollen 
into  a bladder-like  body  by  serous  exudation.  These  observations  of 
Kirchner  are  very  interesting,  as  throwing  light  upon  the  cause  of  the 
tinnitus  aurium  and  deafness  of  cinchonism ; they  are  in  close  accord 
with  the  observations  of  Dr.  Roosa  ( Amer . Journ.  Med.  Sci.,  1874),  that 
sufficient  doses  of  the  alkaloid  cause  congestion  of  the  blood-vessels 
of  the  middle  ear,  and  also  with  an  observation  of  my  own  in  a per- 
son who  suffered  with  chronic  inflammation  of  the  middle  ear  of  one 
side,  and  in  whom  a dose  of  quinine  not  too  large  would  produce 
tinnitus  aurium  of  that  side,  without  affecting  the  sound  ear. 

Spinal  Nerves  and  Centres.— Schlockow  was  the  first  to  notice  a stage 
of  increased  reflex  activity  produced  in  the  frog  by  quinine:  its  exist- 
ence was  subsequently  denied  by  A.  Eulenburg  {Reichert1  s Archiv , 1865) 
but  has  been  reaffirmed  by  IT.  Heubach  (Centralbl.  f.  Med.  Wissensch. 
1874,  674)  and  my  pupil,  David  Cerna,  who  agree  in  finding  that  it 
occurs  only  after  very  minute  doses.  In  his  investigations  made  in  the 
Laboratory  of  the  University  of  Pennsylvania,  Dr.  Cerna  found  that 
this  stage  of  excitement  is  probably  caused  by  a stimulant  influence 
upon  the  peripheral  sensory  nerves,  as  it  did  not  occur  when  the  ab- 
dommal  aorta  was  tied  previous  to  the  exhibition  of  the  alkaloid  (Phila. 
Med.  hmes  x 493).  Two  facts,  first  pointed  out  by  Dr.  T.  A.  Chaperon 
(Pflugers  Archiv,  1869,  295),  have  been  so  abundantly  substantiated  that 
we  must  accept  them  as  established.  They  are-in  small  doses  quinine 
causes  in  the  frog  a lessening  of  the  reflex  activity,  which  is  removed 
by  section  of  the  medulla,  hut  in  ,orge  dose,  it  produces  a p elZZlt 
palsy  of  reflex  activity.  The  first  of  these  actions  has  usually  been 
considered  to  show  that  the  alkaloid  stimulates  Setsehenow's  centre  in 
II.  ase  o the  brain;  but  Dr.  Sedgwick  (Journ.  of  Phmioloau  iii  2*>i 
believes  that  the  inhibition  is  such  as  occurs  when  a sensitive  nerve  Is 
galvanised,  and  ,s  the  result  of  a stimulation  of  the  peripheral  afferent 
cardiac  pneumogastrie  nerve-endings.  He  bases  his  thoorVchlfly  m 

inhiMttnVofC^°  . that  ‘“"’Pine  prevents  the  primary 

inhibition  of  reflexes  by  quinine.  This  is,  however,  readily  explainable 

without  the  adoption  of  the  theory  of  Sedgwick.’and,  Z 
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which  he  obtained  after  division  of  the  pneumogastrics  are  scarcely  in 
accord  with  his  theory,  it  is  still  most  probable  that  quinine  is  a stim- 
ulant of  Setschenow’s  centre.  The  cause  of  the  permanent  influence 
upon  reflex  activity  has  not  yet  been  accurately  determined.  Chaperon 
and  Wild  found  that  the  motor-nerve  trunks  are  unaffected,  but  this 
does  not  prove  that  the  spinal  centres  are  paralyzed,  especially  as  W ild  s 
experiments  seem  to  show  that  the  nerve-endings  in  the  muscles  arc 
attacked.  (See  below.)  A.  Eulenburg  ( Reichert's  Archiv,  1865)  asserts 
that  voluntary  movements  persist  after  reflex  actions,  and  that  the 
quininized  frog  will  turn  into  its  normal  position  when  laid  upon  its 
back,  although  ordinary  reflex  actions  are  completely  abolished.  This, 
if  correct,  certainly  shows  that  it  is  either  the  sensory  nerves  or  the  re- 
ceptive centres  of  the  cord  whose  paralysis  by  quinine  puts  an  end  to 
ordinary  reflex  movements.  So  that,  accepting  the  various  results 
reached  by  experimenters,  it  is  probable  that  in  frogs  quinine  first  ex- 
cites and  then  paralyzes  the  peripheral  sensitive  nervous  system.  How 
far  this  applies  to  man  is  uncertain.  According  to  the  experiments  of 
H Robert  (. Archiv  f.  Exper.  Path.  u.  Therap,  xv.  49),  very  large  doses 
of  cinchonine,  and  probably  therefore  of  quinine,  lessen  the  excitability 
of  the  muscles.  This  is  confirmed  by  the  experiments  of  E.  B.  Wild 
( Brit.  Med.  Journ.,  vol.  ii,  1887),  who  finds  that  solution  of  quinine  one 
to  one  thousand  brought  in  contact  with  the  isolated  muscle  of  the  frog 
diminishes  irritability  of  the  muscle  and  alters  to  some  extent  its  rela- 
tions with  stimulation.  The  peripheral  nerve-endings  appear  to  be 
more  sensitive  than  is  the  muscle,  for  when  a solution  of  one  to  four 
thousand  was  employed  galvanization  of  the  nerve  failed  to  elicit  a re- 
sponse, although  the  muscle  contracted  when  the  current  was  applied  to 

it  directly.  . . . . 

A hA nmim.nl  Ornans.— Upon  the  stomach  and  intestines  quinine  acts 


also  Dr.  KUcnonmcisujr,  - ./ 

Leukaemie,  Berlin,  1872,  p.  451;  Jcrusalimsk 
The  lattor  observer  believes  tho  contraction  to 
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quinine  is  injected  into  the  stomach,  veins,  or  cellular  tissue ; but  other 
investigators*  have  failed  in  their  attempts  to  produce  this  asserted 
contraction.  The  experiment  necessitates  such  abnormal  exposure  of 
the  organ  that  only  a very  pronounced  and  very  constant  diminution 
could  establish  the  assertion  that  quinine  produces  contraction  of  the 
spleen,  and  our  present  knowledge  indicates  that  the  alkaloid  has  no 
immediate  decided  influence  on  the  size  of  the  organ. 

Organs  of  Circulation , and  Blood.— Briquet,  who  first  studied  closely 
the  action  of  quinine  upon  the  circulation,  found  that  in  large  doses  it 
lowers  the  arterial  pressure  in  the  lower  animals.  The  experiments 
ave  been  confirmed  by  various  observers,  notably  by  Schlockow  ( De 
Chim  Sulfavici,  etc,  Bratisl,  1860),  A.  Eulenburg  {Reichert's  Archiv , 
1865)  and  Cerna  (loc.  cit,  194).  It  has  been  abundantly  proved  that 
e alkaloid  thrown  into  the  jugular  vein,  introduced  into  the  coronary 
artery,  or  m any  way  brought  in  contact  with  the  heart,  lessens  the 
force  and  frequency  of  the  pulsations,  and  finally  produces  diastolic 
airest;  also  that  this  result  is  not  influenced  by  separation  of  the 
mammalian  heart  from  the  nerve-centres,  and  occurs  in  the  cut-out 
fiogs  heart.  In  man,  very  large  doses  of  quinine  (thirty  to  sixty 
grains)  lower  the  force  and  frequency  of  the  pulse;  a pulse-rate  of 
foity  has  been  noted,  and  in  reported  cases  of  quinine-poisoning  the 

stances  ft  i ^ the  Wrist'  UDder  the  ktter  circum- 

stances the  pulse-rate  may  be  increased,  but  the  cardiac  force  is  reduced 

o a minimum.  The  evidence  is  conclusive  that  both  in  man  and  in  the 

wer  animals  quinine  in  sufficient  amount  is  a powerful  depressant  to  the 
heart-muscle  or  ganglia. .f  7 10  me 

Schroff  (Med.  JahrbicUr,  1876)  found  that  in  the  quininized  animal 
neither  galvan, nation  of  a sensitive  nerve  nor  asphyxia  was  ^“1^0 

TmTw-  a°d,riSe  of  Wood-pressure,  and  Jerusa- 

dnataL^/esr  e^Teten ? LS-T  f 

the  method'of  D?s ^ ~d  aeeo“’ 


mentei™a*C^^  L • T‘  BOOllCf0atahlC>  Reclierchea  eXp(ri- 

cauSe  the  heart  arreste4  by  qutatot  ^ ^ atr°pin°  wiU 

theory  ‘see  di]atation-  The 

Norm,  et  Patholog.,  1878,  p.  844.  ' abstracted  in  Jo  uni.  de  Physiol. 

npon^he^roulatlon6 after ^h!r^xhibiUon0of  of  galvanization  of  a sensitive  nerve 

- **  i.  - - — - 
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the  fall  of  the  arterial  pressure  in  poisoning  by  quinine  is  in  part  the  result 

of  an  action  upon  the  vessels*  . , 

Both  Sehroff  and  Jerusalimsky  noticed  that  the  fall  of  arterial 

pressure  produced  by  quinine  is  preceded  by  a rise  of  the  pressure  ac- 
companied with  an  increase  of  the  cardiac  action.  This  observation 
has  been  confirmed  by  G,  See  and  Bochefontaine  (Compt.-Rend  Acad. 
Sci.  t.  xevi.  p.  267) ; but  no  observer  seems  to  have  shown  that  the 
rise’  of  pressure  is  more  than  a temporary  phenomenon.  See  and 
Bochefontaine  affirm  that  the  increased  cardiac  action  continues  some 
time  after  the  pressure  begins  to  fall.  The  primary  rise  of  pressure 
may  be  the  result  of  a stimulant  action  upon  the  vaso-motor  centies, 
as  Jerusalimsky  found  that  it  was  not  produced  after  division  of  the 
cord  Jerusalimsky  attributes  the  increase  in  the  pulse-rate  to  para  ysis 
of  the  inhibitory  apparatus,  a view  which  is  supported  by  the  asser- 
tion of  Cerna  that  previous  section  of  the  pneumogastnc  prevents  the 

perceive  any  depressant  action  upon  the 
circulation  in  man  after  ordinary  therapeutic  doses  (three  to  five  grams) 
of  quinine,  and  I believe  that  in  tonic  doses  quinine  produces  no  percep- 
tible sedation  of  the  circulation,  but  that  the  largest  antipenodic  doses 

have  a distinct  influence.-)-  , -.r 

According  to  Bonorn  and  Arvedi,  to  Magend.e,  to  Monneret  to  Me- 
lier  and  to  Baldwin,  in  animals  killed  with  quinine  the  blood  ,s  found 
to  be  dark  dedbrinated,  fluid,  and  incapable  of  forming  a clot  Briquet, 
however  denies  that  tiiis  alteration  of  the  blood  is  constant  or  even 
common  in  quinine-poisoning,  as  he  found  it  in  only  four  out  of  twenty. 

rigs  so  sacrificed ; and  he  believes  that  it  is  merely  an  accident 
dependent  upon  the  method  of  death, -a  conclusion  which  has  been 
confirmed  by  Dr.  H.  A.  Hare.  In  a series  of  analyses  Briquet  found 
that  the  continued  use  of  quinine  augments  the  proportion  of  fibnn, 

“lessor  ^in  ^"announced  the  fact  that  quinine  added  to 
Schnrrenbroich  (Inaug.  Dissert.,  Bonn,  18  ),y 

bcnarreniiroio  v _ \ , Geltow8ky  (Practitioner,  vol.  vn.),  amt 

Practitioner,  vol.  vu.  p.  3-A),  y The  minimum 

by  Jerusalimsky  (CentraM.  f.  Mei.  W,ss..  18.  b,  P-  d'O-  ^ 


j: 

but  the  evidence  is  contradictory  and  ^sufficient.  Consult  j 

Journal,  1875,  p.  33 ; also  Archives  of  .Jfedtctne>  * " Consult,  also,  Experimented  Unter- 
t Archiv  filr  Microscop.  Ann  o, me  •«.,  H07.  Vtrcho,c’s  Archie,  1869,  xlvu 

.no klngen  Ubcr  das  We.en  dcr  Ckisn »«-*«,*  Berlin,  1868, 

137;  Berlin.  Klin.  Wochcnechnft,  Nov.  18(1. 
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effective  strength  of  the  solution  has  been  found  to  vary  in  different 
species  of  animals,  and  even  in  different  individuals  of  the  same  species. 

It  is  a matter  of  great  interest  to  determine  whether  quinine  acts 
in  the  living  organism  as  on  the  stage  of  the  microscope ; and,  to  settle 
this  point,  Professor  Binz  (" Virchow's  Archiv,  1869,  Bd.  xlvi.  p.  138)  has 
experimented  according  to  the  method  of  Cohnheim.  He  found  that 
when  the  mesentery  of  curarized  frogs  to  which  quinine  had  been  given 
was  exposed  upon  the  stage  of  tbe  microscope,  no  accumulation  of 
white  blood-cells  in  the  small  vessels,  or  passage  of  them  out  into  the 
tissues,  occurred  upon  irritation ; or,  if  after  a time  these  phenomena 
commenced,  they  were  at  once  checked  by  a small  hyjiodermic  injection 
of  the  alkaloid.  When  the  inflammatory  process  had  already  com- 
menced in  a “ Cohnheim  frog,”  an  injection  of  quinine  would  cause  the 
out-wandering  of  the  corpuscles  to  cease,  and  would  bring  about  a 
gradual  clearing  of  the  white  cells  from  the  choked-up  vessels.  Pro- 
fessor Binz  further  took  two  young  cats,  and,  after  poisoning  one  of 
them  with  quinia,  examined  their  blood.  In  the  blood  of  the  un- 
poisoned animal  the  white  cells  were  far  more  abundant  than  in  that 
of  the  poisoned  cat.  From  these  facts  Professor  Binz  deduces  the  con- 
clusion that  quinine  acts  destructively  in  the  system  upon  the  white 
blood-corpuscles,  in  the  same  way  as  when  they  are  out  of  the  body. 
Dr.  Geo.  E.  Cutter  ( Psycliolog . Medico-Legal  Journ.,  Feb.  1875)  and  Dr. 
H.  A.  Hare  ( Phila . Med.  Tines , xv.  43)  have  experimentally  confirmed 
the  effect  of  quinine  in  preventing  the  extrusion  of  white  blood-cells 
from  the  frog’s  mesentery,  and  A.  Martin*  (. Inaug . Dissert.,  Giessen, 
1868)  has  also  found  that  the  action  of  the  drug  is  apjiarent  in  the 
centre  of  parenchymatous  organs,  such  as  the  liver. 

On  the  other  hand,  Schwalbe  f could  detect  no  difference  in  the 
blood  of  a eat  before  and  after  poisoning  by  quinine ; and  the  experi- 
ments of  Geltowsky  (Joe.  cit.)  upon  frogs  and  guinea-pigs  have  yielded 
similar  results : in  all  cases  after  fatal  poisoning  by  the  alkaloid  the 
movements  of  the  corpuscles  were  found  to  be  very  active. 

The  correctness  of  the  original  observation  of  Professor  Binz  upon 
the  out-wandering  of  the  white  blood-corpuscles  in  the  Cohnheim  froo- 
must  be  considered  as  established,  but  it  is  not  proved  that  the  failure 
of  the  blood-corpuscles  to  escape  from  the  irritated  vessels  is  due  to  the 
arrest  of  their  amoeboid  movements  by  the  quinine.  In  a series  of  ex- 
periments Dr.  H.  A.  Hare  (loc.  cit.)  found  that  the  vessels  in  the  cin- 
chonized  frog  were  much  more  contracted  and  had  their  walls  much 
thicker  than  in  a corresponding  frog  without  quinine.  This  contrac- 
tion of  the  vessels  is  thought  by  Dr.  Hare  to  be  the  result  of  a direct 
action  exerted  by  the  drug  upon  the  muscular  coat  of  the  arterioles.  It 
ceitain  that  the  alkaloid  reduces  very  markedly  the  force  of  the 


Quoted  by  Binz,  Virchow’s  Archiv,  Bd.  xlvi.  p.  137. 
f Quoted  by  Korncr,  Pjliiger’s  Archiv,  Bd.  i.  p.  203. 
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heart.  It  is,  therefore,  possible  that  the  quinine  prevents  the  out- 
wandering  by  lessening  the  force  which  is  driving  the  corpuscles  and 
at  the  same  time  increasing  the  resistance  of  the  capillary  walls.  It 
must  be  considered  still  doubtful  how  far  quinine  affects  the  white 
blood-corpuscles  in  the  circulation  even  when  it  is  administered  in  poi- 
sonous doses.  When  therapeutic  doses  are  employed,  the  doubt  as  to 

its  powers  is  of  course  still  stronger. 

It  would  seem  that  quinine  acts  also  upon  other  portions  of  the 
blood  than  the  white  corpuscles.  Manassein  ( Ueber  die  Dimensions i der 
rothm  Blutkorperchen  unter  verscliiedenen  Verhaltmssen,  Berlin,  -) 
has  found  that  in  fever  occurring  in  the  lower  animals  the  red  corpus- 
cles are  diminished  in  sice.  If  in  this  condition  a deeded  dose  of  an 
antipyretic,  such  as  quinine  or  alcohol,  be  given,  and  the  temperature 
falls,  the  globules  resume  their  normal  sice.  That  the  change  is  due  to 
the  fall  of  the  temperature  rather  than  to  a direct  action  of  the  drug 

is,  I think,  demonstrated  by  the  fact  of  its  occurrence  whenever  the 

fever-heat  is  lowered  by  the  application  of  external  cold.  The  experi- 
ments of  Manassein,  therefore,  do  not  prove  that  quinine  exerts  any 
direct  action  on  the  red  corpuscles.  The  investigations  of  Bins  (A* 
f.  Exver.  Path.  u.  Pham.,  Bd.i,  Heft  i„  1873),  however,  appear  to  show 
that  the  alkaloid  lessens  the  ozonizing  power  of  the  W°od;  for  he 
found  that  in  young  cats  to  which  he  had  given  a very  large  but  not 
fatal  dose  of  quinta:  the  freshly-drawn  blood  affected  the  tincture  of 
g-uaiac  much  less  than  it  normally  should. 

g When  blood  is  drawn  from  the  body  and  allowed  to  stand,  acid  is 
developed  in  it.  Zunst  ( Inaug . Dissert,  Bonn,  1868),  who  has  studie 
this  subject  most  closely,  divides  the  investigation  mtostady  of  t 
production  of  acid  in  the  time  from  the  escape  of  the  blood  from  the 
vein  to  its  coagulation,  and  study  of  the  slow  changes  which  increase 
its  acidity  when  coagulated  until  putrefaction  has  fairly  set  in.  P 
f Binz  believes  that  this  development  of  acid  is  due  to  oxi  a » 
"I  etatrlta  scries  of  experiments  has  determined  that  quinme 
(also  sulphate  of  bebeerine  and  picrate  of  sodium  m a J £ 
decree)  inhibits  these  changes  very  greatly  m both  then  vane  a 
These  experiments  are  in  accord  with  the  previous  ones  of  A.  Schulte 
( Centralbl.  f.  Med.  Wissensch.,  Nov.  1871):  the  facts  may,  cit  010, 

CTf"/ta.-of  turpentine  be  dropped  into  » ataohoUe  solution 

nf  vuaiac  resin  no  alteration  of  color  occurs;  but  if  a diop  ol  L 

h aSdded  the  blue  appears  at  »-e:  f,,  the  blood  acts  as  a c^  o 

ozone  from  the  turpentine  to  the  resm.  Professor  Bins 

quinta  e,  even  in  so'  small  an  amount  as  one  pa, 

has  a perceptible  influence  in  preventing  this.  Sinnla  y , 

dHute  watery  solution  of  the  sulphate  of  indigo  carbona  » ' °f 

thrown  until  the  reaction  is  decidedly  alkahne,  and  a litrto  Mood 

Bubsequontly  ten  drops  of  ozonized  turpentme,  are  added,  a given 
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begins  at  once  to  develop,  and  in  a little  while  passes  into  the  clear 
yellow  of  isatin.  In  this  case  also  the  blood  acts  as  a carrier  of  ozone ; 
and  Binz  and  his  pupil  Bansone  (Jnaug.  Dissert.,  Bonn,  1871)  have 
found  that  quinine  also  inhibits  this  action,  one  part  of  it  added  to  a 
thousand  of  the  mixture  delaying  the  change  of  color  for  an  hour.  In 
these  experiments  Binz  used  a large  number  of  different  salts  of  qui- 
nine, and  found  that  they  acted  identically.  That  the  action  of  the 
alkaloid  was  on  the  blood,  not  on  the  indigo  and  guaiac  solutions,  was 
shown  by  the  fact  that  when  similar  solutions  without  the  blood  were 
shaken  in  the  air  and  absorbed  ozone,  the  characteristic  colorations  of 


its  action  were  produced  just  as  readily  when  quinine  was  absent  as 
when  it  was  present.  Binz  also  proved  that  the  red  corpuscles  were 
the  portions  of  the  blood  affected.  On  adding  crystallized  haemoglobin 
from  horses’  blood  to  the  guaiac  solution  he  found  that  it  acted  as  an 
ozone-bearer  between  the  turpentine  and  the  guaiac,  and  further  demon- 
strated that  quinine  had  the  power  of  preventing  this  action. 

As  it  is  established  that  quinine  exerts  some  antipyretic  action 
(see  p.  580)  in  ordinary  fever,  it  is  an  exceedingly  plausible  theory  that 
the  lowering  of  temperature  is  due  to  a checking  of  the  ozonizing 
power  of  the  blood. . To  attribute,  however,  the  general  medical  virtues 
o quinine  to  an  action  on  the  white  corpuscles  seems  to  me  unreason- 
able; for  from  the  experiments  of  Professor  Binz  himself  upon  the 
lower  organisms  it  would  appear  that  quinine  acts  upon  all  animal  ter- 
minal matter;  and  it  is  probable  that  the  protoplasm  of  the  nervous 
system  being  more  specialized  than  that  of  the  white  corpuscles 
would  be  more  susceptible  to  the  influence  of  the  alkaloid.  Professor 
mz  states  that  both  conine  and  camphor  act  more  forcibly  upon  the 
w i e corpuscles  out  of  the  body  than  does  quinine,  and  Drs.  T.  Lauder 
Brunton  and  Theo.  Cash  have  found  that  morphine,  veratrine  and 
codeine  check  the  ozonizing  power  of  the  blood,  while  digitLline 
picrotoxine,  and  caffeine  increase  it.  Each  of  these  principles  has  its 
7 P.ecull“'  Ptys.ologioal  action,  differing  from  that  of  quinine  and 
the  other  alkaloids  (St.  Bartholomew’s  Hasp.  Rep.,  xviii.  269)  It  seems 
therefore,  to  me  absurd  to  attribute  such  diverse  physiological  actions 
to  the  one  common  property  of  the  group,  and  I think  that  we  must 
nsidor  the  antoaomzmg  power  of  quinine  as  simply  one  of  its  fune 
tions,  and  not  as  the  basis  of  all  its  relations  with  the  human  organism 
Antiseptic  Action. — As  lonp-  afro  as  1 7f?p»  Tp.  p • , . „ ^ 

leases  of  the  Army,  LcdoS.m” 

cinchona  bark,  in  decoction  or  powder,  has  the  power  ofnreven«L  ff 
staid  by‘ Mayer°by  Pavisi  b'iT*  iT^  8Ubj0et  bas  bo<!n 

asa 

ciences.  The  experiments  of  these  authorities  have  de- 
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monstrated  that  quinine  in  the  proportion  of  one  part  to  three  hundred 
will  preserve  for  a long  time  flesh,  meal,  milk,  butter,  urine,  albumen, 
etc.,  and  will  check  very  markedly  the  alcoholic  fermentation  in  honey 
or  in  syrup.  Professor  Binz  has  proved  that  this  antiseptic  action 
is  due  to  a poisonous  influence  exerted  by  the  quinine  upon  the  fungi 
which  are  the  immediate  cause  of  the  changes.  According  to  his  ex- 
periments, the  larger  infusoria,  such  as  Paramecia  and  Colpoda,  are 
killed  by  a solution  of  quinine  of  the  strength  of  one  in  eight  hundred 
immediately,  of  one  in  one  thousand  after  some  minutes,  of  one  in 
twenty  thousand  after  some  hours.  Upon  the  ordinary  mould  Pemcil- 
lium,  upon  Vibrios  and  Bacteria,  as  well  as  upon  the  higher  infusoria 
quinine  acts  with  a similar  fatality.  In  the  case  of  the  Vibrios  and 
Bacteria  a decidedly  stronger  solution  than  the  one  mentioned  is  re- 
quired to  quiet  movement.  Bochefontaine  (. Archives  de  Physiologie, 
July  1873)  found  that  a solution  of  one  per  cent,  was  needed  for  a 
vigorous  rapid  action,  and  that  some  active  granules  could  even  be  found 
init  after  three  days.  According  to  Binz,  the  singularity  of  the  influ- 
ence of  quinine  is  shown  by  the  fact  that  a solution  of  salicm  m the 
proportion  of  one  part  to  forty  does  not  kill  Paramecia  and  Colpoda. 
Indeed,  these  infusoria  were  not  even  affected  by  this  strong  solution 
of  salicin,  and  they  endured  a solution  of  morphine  of  one  part  to  one 
hundred  and  twenty  for  an  hour,  and  a five-per-cent,  solution  of  stryc  - 
nine  for  some  minutes.  Although  fungi  will  appear  after  a time  in 
ordinary  solution  of  the  sulphate  of  quinine,  I think  it  must  be  con- 
sidered well  established  that  this  and  other  salts  of  the  alkaloid  are 
extremely  poisonous  to  the  fungi  of  putrefaction  and  of  other  ordinary 

fermentations.  ...  , 

Uterus In  1871,  Dr.  Monteverdi  announced  ( Annales  et  Bulletin  de 

la  Societe  de  Midecine  de  Gaud,  May,  1871)  that  quinine  is  . uterine 
stimulant,  causing  at  times  in  the  gravid  womb  contractions  sufficient  y 
violent  to  induce  abortion,  and,  when  given  during  labor,  intensifying 
greatly  the  uterine  pains,  and  after  labor  causing  rapid  expulsion  ol 
the  placenta  and  arresting  uterine  hemorrhage ; affirming,  ui  er, 
in  amenorrhcea  or  in  menorrhagia  from  uterine  inertia  i s action  is  no 
less  marked  Although  this  has  been  received  as  new  the  world  over 
so  long  ago  as  1855  Dr.  John  S.  Wilson  (Southern  Medical  and  Surgical 
Journal  p 341,  1855)  called  attention  to  the  uterine  action  ot  quinnH. 
and  in  ’i860  reasserted  his  belief  (Southern  Journal  of  Medicine Sep  ■ 
I860),  which  in  the  mean  while  had  been  confirmed  by  Dr.  ""  "M""  j 
in  the  Charleston  Medical  Journal  and  Review;  and  in  185  • • 

West  ( Savannah  Journal  of  Medicine , i.  19)  wrote,  -aIP  1 1 C 
use  of  quinine  as  dangerous  and  oven  criminal  in  any  diseases  in  pre 
nant  women.  The  belief  of  these  persons  is  that  this  substance 
cises  a direct  influence  upon  the  uterus,  causing  powerful  contrac  w*  ^ 
expulsion  of  the  foetus.  And  to  support  this  notion  they  arc-re. 
bring  forward  innumerable  instances  of  abortion  after  its  use, 
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of  sudden  suppression  relieved  by  a prompt  use  of  the  same  remedy.” 
He  then  goes  on  to  say  that  these  abortions,  etc.,  were  due  to  the  inter- 
mittent fever  and  not  to  the  drug.  Surely  this  is  enough  to  show  that 
the  oxytocic  action  of  quinine  was  believed  in  many  years  ago  by  num- 
bers of  our  Southern  practitioners.  The  question  now  is  whether  the 
drug  has  any  such  action.  It  is  evident  that  the  answer  to  this  should 
be  made  out  in  three  different  ways.  First,  Is  there  any  evidence  of 
quinine  producing  abortion  in  healthy  women  or  in  females  of  other 
animals  ? Second,  How  strong  is  the  evidence  of  its  producing  abortion 
in  women  suffering  from  ague  ? Third,  What  is  the  evidence  in  regard 
to  the  action  of  quinine  during  labor  ? 

In  regard  to  the  first  of  these  sub-questions,  the  only  affirmative 
evidence  I have  met  with  is  in  the  experiments  of  M.  Eancillia  ( L ’ Union 
Medic  ale,  1873),  who  saw  abortion  in  two  bitches  follow  the  administra- 
tion of  from  six  to  nine  grains  of  quinine : as  the  pups  in  one  case  were 
already  dead  before  the  administration  of  the  drug,  it  would  seem  that 
this  investigation  was  not  on  such  a scale  as  to  be  at  all  conclusive. 


Moreover,  I have  given  quinine  to  two  pregnant  cats,  in  one  case  in 
sufficient  quantity  to  cause  death,  without  disturbing  the  products  of 
conception.  Furthermore  I have  met  with  no  evidence  that  quinine  is 
capable  of  inducing  abortion  in  healthy  pregnant  women.  Dr.  Sayre’s 
case  ( American  Practitioner,  1871,  p.  260)  is  certainly  no  proof  what- 
ever that  quinine  will  originate  labor,  as  labor  had  commenced  under 
the  influence  of  the  hot  and  cold  douche  and  other  measures  employed 
before  the  quinine  was  given.  Professor  Chiara,  of  Milan,  has  furnished 
(i  Union  Medicate,  Nov.  20,  1873)  very  strong  evidence  that  quinine 
is  incapable  of  originating  uterine  contractions  in  healthy  pregnant 
women.  In  his  public  service,  two  doses  of  a gramme  (15.34  grains) 
each  were  given  without  effect  daily  for  two  successive  days  to  eio-ht 
women  all  in  the  eighth  month  of  pregnancy.  It  being  necessaiy  to 
cause  abortion,  one  gramme  was  given  daily  to  one  woman  for  seven 
da3-s,  to  another  for  three  days,  without  in  either  instance  any  effect 
so  that  the  labor  had  to  be  brought  on  in  the  usual  manner.  On  the 

whole,  I believe  that  the  first  question  must  at  present  be  answered  in 
tne  negative. 

In  answer  to  the  second  sub-question,  some  evidence  has  already 
men  adduced  to  show  that  abortion  may  be  so  caused.  To  it  may  be 

tlmfhP ^ aSfSGrtl0n  f Dr'  WaIravcn  (Bost  M*d-  *nd  Surg.  Journ.,  1873) 

ttn  the  “ l TT  Y 86611  thG  eXhibiti°n  °f  quinino  flowed  ^ abor- 
on,  the  record  of  two  cases  of  such  character  by  Dr  Burt  (Medical 

whlcflT'  STer’  I870)'  and  n°  d0ubt  aLmati„nf  „(“ 

fact  that  Pip6  ?PP°8ed  to  this’  however,  is  the  overwhelming 

quinine  in  one °C  7 th°  Profossion  have  for  centuries  been  giving 
S ion  had  J°m  °r,  T t0  Pregnant  W°Men  indiscriminately,  and  if 
d ir,,t  T P UCGd  !t  mUSt  havo  bcen  ^ted  long  ago.  Further 

' rect  te8timo^  19  not  wanting.  Malaria  often  induefs  Portion,  and 


576  GENERAL  REMEDIES. 

Dr.  Erwin  (St.  Louis  Medical  and  Surgical  Journal,  March,  18(2),  Dr. 
Jas.  C.  Harris  ( American  Practitioner , April,  1872),  and  Dr.  A.  Russ- 
wurm  (American  Practitioner,  1871,  No.  4,  p.  127)  testify  from  personal 
experience  that  quinine  will  arrest  abortion  from  such  cause.  r. 

A.  Ashford  ( National  Medical  Journal , Oct.  1871),  Dr.  Beauchamp 
(American  Practitioner,  1870),  Dr.  Roolter  (Ibid-),  Dr.  . ■ • ' ay  t . , 
and  Dr.  A.  d'Arcourd  (Medical  News  and  Library,  May,  1873)  have 
o-iven  the  alkaloid  to  hundreds  of  pregnant  women  in  large  doses  with- 
out  result.  Other  testimony  might  be  adduced;  but t it  « teems  to  me 
incredible,  in  the  face  of  daily  experience,  that  even  the  largest  - 
peutic  doses  of  quinine  are  abortifaeient  in  malarial  fevers  or  mb* 

1 In  regard  to  the  third  sub-question*  it  seems  to  me  proved  that 
quinine  in  full  doses  (ten  to  twenty  grains)  is  a very  powerful  st, mu- 
tant to  the  uterine  contractions  during  labor.  The  pains  it  produces  0 
exactly  simulate  the  natural  ones  as  to  indicate  that  they  are  not  so 
inuch  caused  by  a specific  action  of  the  drug  as  by  its  arousing  be 
general  nervous  forces  of  the  system.  Be  this  as  it  may,  most  of  the 
feadinv  accoucheurs  of  this  city  and  of  New  York  are  accustomed  to 
rely  ulon  quinine  iu  cases  of  uterine  inertia  from  exhaustion.! 

Kidneys  and  Elimination.  The  manner  " ^‘“^Kemer  (to”‘ 
trance  into  the  blood  has  been  especially  studied  by. Dr  K J j 
cit ) As  the  gastric  juice  is  view  acid,  it  is  evident  that  the  alkaloid 
will  be  rapidly  dissolved  in  the  stomach  and  be  put  into  the  condition 
most  favorable  for  its  absorption : if,  however,  the  salt  of  quinine  escapes 
from  the  stomach  into  the  intestines,  it  will  be  liable  to  be  precipitated 
bvThe  alka^  dices,  as  well  as  by  the  bile,  whose  acids  form  very  in 
, , 1,  ;t  rppe  presumption  is  therefore  strong  that,  when 

gastric  Itorpl  fhils  t Se  ptace,  at  least  a portion  of  the  quinine 
will  pass  out  with  the  fames.  That  this  actually  does  occur  has  been 
Zted  by  Keener  and  others,  who  have  found  the  alkaloid  m the  ex- 
crement of  persons  taking  it.  As  the  blood  is  alkaline  A .would ^p- 

pear  probable  that  th  qum  aocordi  t0  the  researches  of 

C % due"oltt  power  of  the  gases  contained  in  norma, 

b'°  The  authority  mentioned  found  that  one  thousand  parts  of  blood 
which  wlTdettrinated  and  deprived  of  its  gases,  at  a temperature  o. 


, for  details  of  the  evid.ee.  the  reader  is  referred  ..  the  third  edit!... 

Practitioner,  xvii.,  xviii.,  xix.  , , ::  18S71  suggest  that  the  quinine 

t Certain  .ap.rime...  ^rinTfst ^ H.  fldta.tvt.n  the  ..•«« 

may  net  directly  upon  the  mu.ele-tbres  of  t wlth  the  isolated  ccsephs- 

of  quinine  sulphate,  one  part  to  a thousand,  * rfg  , thcncd  beyond  its  normal 

uterus. 
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36°  C.  dissolved  in  an  hour  only  0.398  part  of  pure  quinine.  Water 
saturated  with  carbonic  acid  gas  dissolves  the  sulphate  of  quinine 
pretty  freely ; and  Kernel-  also  experimentally  determined  that  when 
a neutral  solution  of  a salt  of  quinine  is  added  to  a very  dilute  solu- 
tion of  carbonate  of  sodium  no  precipitate  occurs.  It  would  appear, 
then,  that  the  quinine  is  held  in  solution  in  the  blood  by  reason  of  the 
loosely-combined  carbonic  acid  gas  in  that  fluid. 

It  has  been  proved  by  the  analyses  of  Landerer  (. Repertorium  fur 
Pharmacie,  Bd.  xxv.,  1836),  of  Dietl  ( Wiener  Medizinische  Wochen- 
schrift,  1852),  of  Briquet  ( loc . cit),  of  Binz,  and  of  De  Renzi  ( Bull. 
Therap .,  t.  xci.  p.  45),  that  quinine  escapes  from  the  body  through  the 
kidneys.  According  to  Briquet,  it  may  generally  be  found  in  the  urine 
half  an  hour  after  the  administration  of  a large  dose.  Its  removal, 
according  to  the  researches  of  Binz,  goes  on  slowly,  for  it  is  stated  (loc. 
cit  p.  167)  that  in  six  experiments  only  a little  more  than  two-thirds 
o the  ingested  quantity  was  excreted  in  the  first  forty-eight  hours. 

urther,  Be  Renzi,  Yvon,  and  Dietl  (Die  Pflanzenstoffe,  1883,  p.  1443) 
have  found  it  in  the  urine  six  or  seven  days  after  the  ingestion  of  the 
as  c ose.  Dr.  L.  Thau,  however,  in  three  experiments,  out  of  the  4.4586 
grammes  of  the  alkaloid  which  were  given,  recovered  from  the  urine 
passe  cunng  the  forty-eight  hours  4.3  grammes,  so  that  only  0.1586 
gramme  remained  unaccounted  for.  A portion  of  this  residue  was 
pm  haps  lost  m the  chemical  operations ; but  it  is  probable  that  some 
of  the  quinine  is  eliminated  through  other  channels  than  the  kidneys 
since  Professor  Binz  has  found  it  in  the  saliva  of  a poisoned  dog,  and 
Landerer  (Buchners  Repertorium,  1839  and  1842)  states  that  he  has 
detected  it  in  the  urine,  sweat,  tears,  milk  of  nursing  women,  and  in 
the  serum  of  dropsical  effusions,  while  Albertoni  and  De  Renzi  find  it 
abundant  in  the  bile  when  it  has  been  taken  by  the  mouth  but  not 

from  a hldtoeen  gT  i7P0dermiCa11^  Dr-  Tha*  determined  that 

from  2 „dv  in°ZWfi  \than  ha'f  °f  th6  ingeSted  fiu'n'ne  escapes 
rom  the  body  in  the  first  six  hours,  and  that  in  the  first  twelve  hours 

trf  w7 l " ,oar<!  excretcd*  VelitschkowsM  found  (St  Ptiersb 
Med.  Wochenschr,  1876)  an  elimination  of  sixty-fire  per  cent  the  ftart 

day,  and  twenty-five  per  cent,  the  second  day  Prior  rive  “tL  lrd 

day  as  the  usual  final  limit  of  elimination.  I think  4 may  conTder 


* Dr.  G.  Kcrner  [Pfliiger’s  Archiv  fiir  Physiologic,  1870)  asserts  that  tl  • • 
creted  is  m an  amorphous,  unobtainable  form.  Ho  also  C di  qU,min0  115  ox' 

persons  taking  quinine  a neeuliar  bas  discovered  in  the  urine  of 

prismatic  crystals,  free  from  bitter  taste  TlT  am°!'pbous’  sometimes  in.  acicular 

lieves  to  bo  a derivative  formed  in  the  b’o  l f "'"u,  th°  qUlnme  in: florescence,  which  he  be- 

ab.o  to  get  this  substance  in  l^h  uantt  alt  a,kaIoi<1-  H.  has  not  been 

produced  a principle  ( dihydroxyle  Quinine)  wl  i l ) YY™  ^ °r  furthor  famine  it,  but  has 
on  quinine  with  tho  permanganato  of  not  "C  ° l0VeS  to  bo  idcntieal  with  it  by  acting 
shown  that  tho  dihydroxyle  quinine  is  JhvfoT’  ° °Iab°ra;to  3orics  °f  experiments  have 
bo  produced  in  small  amount,  if  at  all  as  th  f ln“rt'  dllis  dihydroxyle  quinine  must 

excreted  as  quinine  (see  Pham.  Jnuni  and  Trill SiTl2 5).  °Vid°n00  tbatl  quinino  is  ,argoiy 

37 
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that  after  a few  doses  the  alkaloid  is  practically  eliminated  in  forty-eight 
hours,  but  that  when  it  has  been  given  continuously,  or  when  kidney- 
disease  or  great  feebleness  of  circulation  exists,  the  system  may  contain 
a notable  amount  of  the  quinine  for  a longer  period.  The  researches 
of  Welitschkowski  are  in  accord  with  those  of  Jurgensen  and  Thau  in 
showing  that  in  cardiac  and  renal  disease  and  in  low  fevers  elimination 
proceeds  very  slowly,  more  of  the  alkaloid  being  thrown  off  in  the 
second  than  in  the  first  six  hours  after  its  ingestion. 

Ranke  was,  I believe,  the  first  to  notice  that  quinine  produces  a 
great  decrease  in  the  elimination  of  uric  acid.  This  was  confirmed  by 
H Y.  Bosse  ( Inaug.  mss.,  Dorpat,  1862)  and  by  Dr  G.  Earner  (Pfiuger  s 
Archiv,  1870,  iii.  93).  The  latter  observer  found  that,  when  about  nine 
grains  of  quinine  were  taken  in  divided  doses  during  the  course  of  the 
day  the  urea  was  decreased  not  quite  one-eighth,  the  uric  acid  to  a 
little  less  than  one-half,  the  kreatinine  was  slightly  increased,  and  the 
nitrogenous  material  decreased  about  one-ninth.  When  a very  large 
dose  ^thirty-eight  grains)  was  taken  in  the  morning,  the  urea  and  he 
kreatinine  were  each  decreased  about  one-fourth,  as  was  also  the  collec- 
tive nitrogenous  material ; the  phosphoric  acid  was  lessened  about  one- 
fifth  and  the  uric  acid  about  four-fifths.  Zuntz  (quoted  by  G.  Strass- 
bure  Archiv  fur  Exper.  Path.,  Bd.  ii.  p.  343)  found  that  twenty-five 
grains  of  quinine  reduced  his  elimination  of  urea  nearly  forty  per  cent. 

I Schulte  also  found  1.8  grammes  of  quinine  depress  the  ehmmatmn 
l iddnevs  thirty-nine  per  cent.  (Inaug.  Piss.,  Bonn,  1S<0),  yet 

ta  tie  experiments  of  Unruh  (Virchow's  Archiv.  1869,  xlxiii  227)  the 
action  of  the  alkaloid  in  depressing  urea  elimination 
__d  in  the  trials  of  H.  Oppenheim  (Pfluger  s Archiv,  1880,  xxxm.  4 ) 

L excretion  t)f urea  was^ctually  increased.  Nevertheless  the  expen 
the  exciet  o Eabuteau  (Bull.  Therap.,  lxxv.  4<o)  and  of 

Hermann  von  Boeck  \untersuchungen  icber  die  Zersetzung  des 
im  ThierUrper,  Munich,  1871),  bear  strong  evidence  to^fact  ^ 

quinine  does  deor6“/pri^^  Bd.  xxxiv.  p.  237)  war- 

"UXing  it 'established  that 

elimination  of  the  nitrogenous  excretory  p ed  diminution,  seems 

«•  ex^L";  u-as  no  i.'ierease 

proved  by  the  fact  that  ^ 1 the  omission  of 

of  nitrogenous  excre  ion  that  quinine  has  a direct  or 

orate  series  of  experiments,  f healthy  or  in  fevered 

upon  the  elimination  of  carbonic  ^ by  those  of 
rabbits.  These  observations  of * S tiassb  > whJ)1found  that  in  cats 

Rocck  and  Bauer  (Zeitschr  fur  10  <7->  • ' • ^ their  action  les- 

lar„e  doses  of  the  alkaloid  cause  in  the  fiist  stage 
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sened  carbonic  acid  production,  but  that  when  the  convulsions  appear 
the  carbonic  acid  is  increased  as  the  result  of  the  increased  muscular 
activity.  Professor  E.  H.  Chittenden  {Studies  from  the  Laboratory  of 
Yale  University , vol.  ii.  p.  223)  found  that  fatal  doses  of  quinine  given 
to  fasting  rabbits  had  no  decided  effect  upon  carbonic  acid  production 
until  just  before  death,  when  both  the  animal  temperature  and  the 
excretion  of  carbonic  acid  fell  distinctly.  On  the  other  hand,  small 
doses  of  quinine  seemed  to  cause  a gradual  falling  off  in  the  carbonic 
acid  elimination.  Although  the  evidence  is  somewhat  contradictory,  it 
appears  to  show  that  any  action  of  quinine  upon  carbonic  acid  elimi- 
nation must  be  very  feeble  and  uncertain. 


Therapeutics. — At  present  our  estimate  of  the  value  of  quinine  in 
disease,  and  our  knowledge  of  its  therapeutic  use,  rest  solely  upon  clin- 
ical observation,  although  recent  researches  have  enabled  us  to  frame 
at  least  a plausible  explanation  of  the  method  in  which  it  overcomes 
malarial  disease. 

On  account  of  its  power  of  arresting  or  preventing  putrefactive 
fermentation  by  killing  the  microscopic  entities  which  produce  such 
changes  Professor  Binz  has  recommended  it  in  the  so-called  septic  dis- 
eases. The  chief  evidence  which  he  produces  is  in  some  ten  experi- 
ments made  upon  dogs  and  rabbits.  In  each  of  these  experiments  two 
similar  animals  were  poisoned  with  putrescent  liquids,  and  to  one  of 
the  pair  quinine  was  freely  administered.  In  two  cases  the  cincho- 
mzed  annual  recovered,  while  its  fellow  perished ; in  three  experiments 
neither  of  the  animals  died;  and  in  the  other  five  trials  the  eincho- 
maed  animal  lived  from  two  to  twenty-four  hours  longer  than  the  other 
These  experiments  are  certainly  too  few  and  indecisive  to  prove  in  any 
degree  Professor  Bine’s  view.  To  my  mind  they  indicate  very  strongly 
that  quinine  has  no  such  influence  over  the  disease  as  he  claims  (Or'if 
If  living  germs  m the  blood  were  really  the  cause  of  the  septic  symm 
oms,  and  if  quinine  killed  such  germs,  its  action  would  he  as  manifest 
and  as  unmistakable  as  it  is  m intermittent  fever.  The  results  of  P.-o 
fessor  Bine’s  experiments  indicate  no  such  epeciflc Action  "tat Ifker' 

% - inuz:  iruzrn^znr? the  ** 

has  been  frequently  employed,  but  exerts  no  spScZZ”’  " 

quinine ^ower,' to  any  markldltat  bMiT  t “**  U,9>»I,®Uti,!  »f 
man.  Dr.  G.  Kemer  and  D,  T ’ t6mi><®“»re  in  the  healthy 

doses  of  quinine  appear  in  a health^man  lotto affbctICed  dT  ^ 

when  performed  in  his  ordiniliT "tote  ole*"  f^m,T‘le  e*ercises,  which 

2°.C.”  ‘ho  latter  to  the  extent  on'I^of ’fo 

quinine  was  freely  exhibited.  3 t0  0-3°  C’  when 

Even  Dr.  C.  Liebermeister  (Dented.  Arch,  f.  Klin.  Med.,  1867,  Bd. 
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iii.)  acknowledges  that  numerous  experiments  have  shown  him  that 
the  alkaloid  has  no  constant  action  on  the  bodily  . in 
details  a ease  in  which  forty  grains  administered  «*“«h 
caused  no  depression  of  temperature.  The  same  authority  claims, 
however  that  by  a very  largo  number  of  experiments  he  has  demon 
Si  power5 of  lessening  fever-heat  In  one 

eight  observations  in  typhoid  fiver,  twenty  grains  of  the  quinme  ha  g 
been  given  during  the  night,  the  morning  temperature  was  lower  tton 
that  of  the  previous  evening  by,  on  the  average,  .63  C On  one 

hundred  and  seventy-six  different  occasions  a sample  of  ^ 

, • +vQ  rln„.  qwtv-nine  times  the  temperatuie  was  lower  m 

given  during  the  day  srty  »n  ^ ^ ^ ^ ^ as  to  the 

f ^ "ledTy  tir  SS25 

fsfo'^rofi?  p^Ol^experimented  with  the  drug  on  about  Sfty  cases 
of  the  spinal  cord  in  animals,  but  m othei  cases 

ol  tne  spin^i  achieved  similar  results:  he  says 

(- London  Practitioner , p.  4,  18  ) < • favorably  constituted  the 

that  if  the  conditions  of  the  fever  are _too  favoraWy^  ^ 

effect  of  the  quinine  fails  thoroughly.  ^ dfsea8e  a decided 

turn  of  the  excessive  fevei.  V du0  to  au  action  on 

correct,  this  reduction  of  tempeia  ui  . it  would  seem, 

the  tissues  and  not  on  the  central 

however,  more  probable  that  jluml  ; ' j . of  this  must  be 

Ming  the  inhibitory  chemical  centre  but  decision^  ^ ^ may 

reserved  for  future  investigations.  As  /jnperaturc,  except  it 

be  used  whenever  there  is  serious  %£**&**■  A" 

be  in  cases  of  simple  inflammation  chUdren  than  on 

antipyretic  remedies  appear  KUM.  «*».  M> 

£££ «ervJin  serious  diseases  of  childrtn 
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with  high  temperature,  especially  lobular  pneumonia.  Much  of  the 
failure  which  has  hitherto  attended  its  employment  undoubtedly  has 
been  due  to  a faulty  method  of  administration. 

As  a simple  tonic,  quinine  is  largely  used,  especially  in  combination 
with  iron.  I am  not  entirely  convinced  that  it  is  of  much  more  value  in 
simple  debility  than  is  quassia  or  other  simple  bitters ; but  if,  as  is  prob- 
able, it  be  true  that  quinine  lessens  to  a very  great  extent  the  elimina- 
tion of  nitrogen,  i.e.,  the  consumption  of  tissue,  the  general  practice  is 
well  founded.  Dr.  Hare  ( Boston  Med.  and  Surg.  Journ.,  vol.  cxiv.  p.  73), 
as  the  result  of  observations  made  upon  himself,  believes  that  quinine 
has  a distinct  action  in  increasing  the  formation  of  the  red  blood-cor- 
puscles. If  this  be  correct,  it  must  have  especial  value  as  a tonic. 

M hen  administered  in  very  large  doses,  quinine,  as  has  been  already 
shown,  acts  as  a powerful  depressant,  and  as  such  it  has  been  used  by 
Briquet  and  other  French  physicians  in  rheumatism.  As  much  as  sixty 
or  seventy  grains  a day  have  been  given,  and  it  is  beyond  dispute  that 
under  the  influence  of  these  heroic  doses  the  symptoms  of  inflammatory 
rheumatism  have  often  rapidly  abated ; but  the  method  has  found  little 
favor  out  of  France,  and  is  less  efficient  and  more  dangerous  than  other 
plans  of  treatment  now  in  vogue. 

In  inflammatory  rheumatism,  after  the  acute  symptoms  have  abated, 
when  the  patient  shows  evident  signs  of  weakness,  especially  if  there 
be  profuse  sweating  during  sleep,  fifteen  grains  of  quinine  daily  are 
often  of  great  service. 


Quinine  and  its  salts  have  the  remarkable  property  of  converting 
the  chemical,  rays  of  the  spectrum  into  light,  or,  in  other  words  of 
rendering  visible  the  ordinary  invisible  rays  of  the  solar  or  other  spec- 
trum. Connected  with  this  fact  is  probably  the  phenomenon  known  as 
the  fluorescence  of  quinine.  When  a colorless  watery  solution  of  one 
of  its  salts  is  examined,  a pale-blue  line  upon  the  surface  is  very  notice- 
able; and  Professor  Stokes  has  shown  that  solution  of  quinine  has 
the  power  of  entirely  stopping  certain  of  the  rays  of  light,  so  that 
when  a beam  is  transmitted  through  it  to  light  up  a second  vessel  of 
the  solution  this  latter  displays  no  fluorescence.  Dr.  H.  Bence  Jones 
(. Lectures  on  Pathology  and  Therapeutics , London,  1867)  has  found  that 

closelv  resemhloo  if  i & A , many  chemical  reactions,  very 
substance  to  be  probably  an 

( pZlZZmsv  Sm'  ,EdTd  El’°ad3  “d  Willi“m  Popper,  Jr. 

ten  JZfZZX*  TflTIo  ^ °b““8  “P011 

, wmen  is  said  to  be  normal.  Dr.  Chalvet  (Schmidt’s  Jahrb , 
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Bd.  cxli.  p.  152)  has,  however,  shown  that  this  fluorescent  substance 
exists  in  various  foods,  and  is  probably  of  vegetable  origin,  so  that  it 
is  extremely  unlikely  that  there  is  any  pathological  connection  between 
the  absence  of  the  fluorescent  body  from  the  blood  and  malaria!  fever. 

The  researches  of  Laveran,  of  Marchiafava  and  Celli,  of  Osier,  an  1 of 
Councilman  render  it  probable  that  malarial  disease  is  caused  byertam 
organisms  in  the  blood.  Of  these  organisms,  at  teast  three  diffe 
forms  have  been  detected.  In  one  of  these  forms  rapid  multiplication 
by  segmentation  is  going  on.  According  to  the  investigations  of  P o- 
fessor  Osier,  confirmed  by  Dr.  Councilman,  this  segmenting  organism  is 
found  only  in  or  about  the  chill  period  of  the  acute  ma  anal  paroxysm 
The  second  form  of  the  organism  is  a quiescent  crescent  which  is  foum 
LlyTu  eaees  of  malarial  cachexia.  The  third  supposed  stage  or  form 
of  organism  is  flagellate;  but  no  connection  has  as  yet  been  made  on 

between  this  and  any  special  stage  of  malarial  poisoning 

rn,in  hag  found  that  fifteen  grams  of  quinine  given  dailj  lor  seveiai 

successive  days  usually  arrest  the  paroxysm  of  an  intermittent,  an  a 
the  same  time  greatly  lessen  the  number  of  segmenting  organisms  in 
the  blood  In  his  cases  after  several  daily  doses  of  twenty-five  grain 
the  segmenting  organism  always  entirely  disappeared.  No 
ihe  crescentic  organisms  was  produced  by  even  excessive  doses  of  qua 
ntae  "senin  As  the  value  of  these  therapeutic  agents  in  chronic 

malaria  is  thoroughly  established,  it  is  at  present .not  - 

whv  they  do  not  affect  the  crescentic  organisms,  it  is  indeea  no 

altogether  certain  that  these  represent  one  of  the  f°v6r 

meriting  organism  and  have  etiological  connection  with  malai.a  . 

Qutoiue  in  its  relations  to  malarial  fever  may  be  considered  first  as 

a prophylactic,  secondly  as  a curative  agent.  , 

1 The  value  of  the  daily  use  of  quinine  to  persons  exposed  to  a . 
rial  atmosphere  has  now  been  thoroughly  tested  in  all  portions  of  the 
m T?  North  and  South  America,  in  Europe,  in  Africa,  m India, 

quartered  at  Jubbulpoie  Easl ' ^ received  three  grains  of 

infantry  regiment.  Each  of  the  i . mi.(1  -result 

quinine  every  other  day;  to  tt^“‘^™”redm«ii  of  the  regi- 

in  the  evening. 


, *.  .to  K.  M.  Donnie,  M.B.,  M<»  M“reb  '*  '”*• 


ANTIPERIODICS. 


583 


In  intermittent  fever,  when  there  is  sufficient  time,  it  may  be  well  to 
precede  the  quinine  by  a mercurial  or  other  purge.  If  the  expected 
paroxysm  bo  so  near  that  there  is  not  sufficient  time  for  the  action  of 
the  purgative,  the  antiperiodic  should  be  administered  without  previous 
prepai’ation  of  the  patient.  The  value  of  purgatives  in  obstinate  inter- 
mittents,  as  an  adjuvant  to  quinine,  is  often  overlooked,  although  in 
some  cases  the  employment  of  purgatives,  and  of  such  diuretics  as 
cream  of  tartar,  seems  to  be  almost  essential  for  its  successful  use. 

When  there  is  necessity  for  prompt  action,  the  antiperiodic  may  be 
given  in  a single  dose,  or  in  any  other  method  that  the  circumstances 
of  the  case  will  allow ; but  ordinarily  the  best  plan  is  to  commence  the 
exhibition  of  the  drug  about  eight  hours  before  the  expected  paroxysm, 
and  to  continue  in  hourly  doses  until  from  three  to  four  hours  before 
the  attack  is  due. 

In  pernicious  fever,  or  malignant  malarial  poisoning,  no  time  should 
be  lost  after  the  first  paroxysm  in  getting  the  patient  cinchonized,  as  it 
may  be  uncertain  whether  the  attack  be  of  the  quotidian  or  of  the  tertian 
type.  At  least  thirty-five  grains  of  the  alkaloidal  salt  should  be  admin- 
istered during  the  first  twenty-four  hours  of  intermission,  and  twenty- 
five  grains  during  the  second ; in  very  severe  types  of  the  disease  much 
larger  doses  even  than  these  are  necessary,  less  than  fifty  grains  of  the 
drug  sometimes  appearing  to  do  but  little  good. 

In  remittent  or  bilious  fever  it  may  often  be  advisable  to  give  purga- 
tives and  febrifuges,  but  it  is  not  proper  to  delay  the  exhibition  of  the 
antiperiodic  on  their  account.  As  soon  as  the  remission  has  appeared, 
the  exhibition  of  quinine  should  be  begun.  Local  inflammations  or 
even  severe  cerebral  symptoms  occurring  during  a remittent  fever  are 
no  contra-indications  to  the  use  of  the  specific.  When  gastritis  exists, 
other  channels  of  entrance  than  the  stomach  should  be  employed,  on 
account  of  the  local  irritant  action  of  quinine. 

When  the  symptoms  in  remittent  fever  are  severe  and  seemingly 
continuous,  it  may  be  not  only  proper,  but  necessary  for  the  saving'of 
life,  to  exhibit  quinine  freely  during  the  period  of  fever.  In  laro-e  doses 
t e alkaloid  is  probably  antipyretic  as  well  as  antiperiodic,  and  I do  not 
know  of  any  theoretic  or  clinical  objection  to  its  use  during  the  period 


In  malarial  intermittent  neuralgia,  as  in  all  other  forms  of  abnormal 
manifestations  of  malarial  disease,  quinine  is  efficient,  although  it  may 
bo  necessary  to  use  it  in  large  doses. 

th/inl:!™Ttf  V»'hiCl1’  althoUgh  not  dePendent  upon  malaria,  assumes 

ysmal  attacks  VT’  ’T”0  Wi"  °ften  teml>0™%  set  aside  the  parox- 
7 ™ ! , 1 i sometlmea  effoot  a cure.  The  same  fact  may  ho 

to  the'creT  T “ #f  *~«<**W  intermittent  affections, 
ui  „e! s onlvT' ' y °f  °aS6S’  “fortunately,  the  action  of  the 

The  loon,  T110™7’  any  con‘rolli"S  Power  is  soon  lost. 

mount  of  qummo  required  in  ordinary  cases  of  malarial  fever, 
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and  the  method  of  its  administration,  have  been  the  subjects  of  almost 
endless  discussion.  As  the  result  of  much  experience  and  reading,  I 
am  convinced  that  it  is  better  to  use  the  remedy  in  large  doses  at  in- 
tervals than  to  administer  it  continuously  in  smaller  amounts.  In  this 
climate  twelve  grains  of  quinine  a day  will  usually  put  an  end  to  a 
mild  intermittent,  but  the  paroxysm  will  be  very  apt  to  recur,  even  if 
six  grains  of  the  alkaloid  be  afterwards  given  daily  for  some  weeks. 

I believe  it  is  better  to  administer  from  fifteen  to  twenty  grains  in 
the  beginning,  sufficient  to  produce  very  pronounced  cmchomsm  and 
to  arrest  the  disease  at  once.  The  full  physiological  effect  of  the  drug 
should  then  be  maintained  for  two  or  three  days,  and  no  more  o > 
dven  except  at  regular  intervals.  The  paroxysms  have  undoubtedly 
a great  tendency  to  return  on  the  seventh  day  after  their  arrest,  and 
every  seventh  day  for  some  weeks  full  cinchonism  should  be  produced. 

If  the  observation  of  Councilman  that  large  doses  of  quinine  entirely 
destroy  the  malarial  organism  be  correct,  the  practice  just  spoken  of 
has  a foundation  in  scientific  as  well  as  in  empiric  observation. 

Various  idiosyncrasies  exist  towards  quinine.  Professor  Karauntsas 
asserts  that  in  some  persons  it  produces  htematuria  (Bull.  The,  ap  . 

53):  it  not  very  rarely  causes  vesical  irritation,  and  it its -said .that m 
some  people  (Brit  Med.  Jmrn,  ii.,  1869  ; Berlin.  Kim.  Woch.£fm,  -94 , 
PhilaMed.  Times , x.  166)  a few  grains  given  internally  suffice  to  p - 
duce  great  oedema  of  the  face  and  limbs,  accompanied  with  a pronounce 
erythematous  rash,  in  some  cases  closely  resembling  that  of  scariatma 
(N.  Y.  Med.  Record,  xxi.  627),  the  whole  subsiding  m a ew  c T ’ 
desquamation  of  the  cuticle ; even  purpura,  althoug  wi  vei> 
furies s.  has  been  ascribed  to  the  alkaloid  (Boston  Meet  and 
a joum  cix  587).  Chevallier  describes  ( Gaz.  des  Hopitaux,  ) 
pSiSectL  of  the  skin,  etc,  as  occurring  among  workers  in  the 

h‘akLoeal  Use  of  Qu.inine.-Tue  effect  of  quinine  upon  the  lower  orgMi- 

isms  has  suggested  its  local  use  in  various 

upon  the  presence  of  such  entities,  inus,  ui.  me  v. 

„ T/r7.  -nr ■ ; -Dfi  yH  n 630)  finding  some  peculiar  motile  cells  i 

nput^of  whooping-cough,  employed  iuhaluti01^0^ 

results  Dr.  Henke  was  not,  however,  the  first  to  suggest  eit 
this  fungoid  pathology  of  whooping-cough  or  the  use  of  9““^ 

specific  action  in  whooping-cough  p^e 
H was  given  in  large  doses  in  solution,  so  as  to  com > m contact^  ^ 

the  mucous  membrane  m its  P“98^6  wllooping-cough 

1871  Letzench  {Ibid.,  vol.  iv.  p.  <t»i)  n /r,  .v  iQrQ'ihas 

was  due  to  a fungus  in  the  lung  Trover  _(■ ^ ^ 

confirmed  the  value  of  the  mot  o o Henke  “lu8t 

rrre-,  - — 
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by  Helmholtz,  of  a weak  tepid  solution  (gr.  j to  iii — fgi),  as  nearly 
neutral  as  possible,  freely  applied  to  the  nasal  mucous  membrane,  has 
not  achieved  general  recognition,  and  any  influence  which  the  alkaloid 
has  in  either  whooping-cough  or  hay  fever  probably  depends  upon  its 
direct  influence  upon  the  mucous  membranes.  In  the  later  stages  of 
gonorrhoea  the  topical  employment  of  its  solution  (gr.  v to  x — f gi)  is 
often  serviceable. 

Administration. — Owing  to  its  bitter  taste,  sulphate  of  quinine  is 
generally  given  in  pill,  which  may  be  made  with  gum,  or  simply  by 
adding  a little  sulphuric  acid  to  the  alkaloidal  salt  and  quickly  rubbing 
up  the  pasty  mass  into  pills  before  it  hardens.  When  a rapid  action 
is  desired,  the  quinine  should  be  given  in  powder,  or  in  solution  made  by 
adding  a drop  of  dilute  sulphuric  acid  for  every  grain  of  the  salt.  In 
the  use  of  pills  of  quinine,  care  should  be  exercised  to  see  that  they 
are  soft  and  fresh,  for  when  old  and  hard  they  not  unfrequently  pass 
through  the  bowels  unchanged.  The  ready-made  “ sugar-coated”  pills 
kept  in  the  shops  should  be  avoided,  as  uncertain  in  their  action.  The 
taste  of  the  powder  is  best  covered  by  chocolate  or  by  liquorice. 

When  sulphate  of  quinine  is  given  hypodermically  it  acts  with  much 
greater  promptness  and  apparently  with  greater  force  than  when  ad- 
mimstered  by  the  stomach.  Albertoni  and  Ciotto  {Bull  Therap.,  xc 
403)  found  that  when  they  injected  it  into  the  jugular  vein  it  failed  to 
appear  in  the  bile,  but  when  they  administered  it  by  the  mouth  it  was 
freely  eliminated  with  that  secretion.  Biliary  salts  of  quinine  are  so 
insoluble  that  their  reabsorption  must  be  effected,  if  at  all,  very  slowly  • 
hence  possibly  the  superior  efficiency  of  the  hypodermic  method.  The 
ocal  irritant  action  of  quinine,  however,  forbids  its  hypodermic  employ- 
ment except  in  cases  of  great  emergency.  Given  in  this  way,  it  very 
generally  produces  great  local  disturbance  (abscesses,  ulcers,  etc.),  and 
in  several  cases  has  caused  fatal  tetanus  ( Lancet , 1876,  i.)  When  it  is 
so  g,ven  care  should  bo  taken  to  have  an  of  acid  (tartaric  is  the 
best)  m the  solution,  to  prevent  precipitation  of  the  quinine  by  the 
alkaline  juices  of  the  cellular  tissnp  rpv,„  ? i , „ ^ 

Bisulvhas  IT  8 f i«  «nlnKi  + Th°  blsulPhate  °f  ^inine  ( Quinince 

Bisulphas  U.b.)  is  soluble  m ten  parts  of  water,  and  should  be  preferred 

for  hypodermic  use : even  its  solution  should  be  slightly  acidulated  T™ 

grams  of  qumme  injected  under  the  skin  are  ploba^y  equtatnt  to 
fifteen  grains  given  by  the  mouth.  1 J q to 

bo  t^d  ^inine  must 

part  of  the  gastro-intestinal  <rw  Tf  • ' 1 ^ 01  ^animation  of  any 
inflammation  of  the  middle  ear  n 1 /S  8 contra-indicated  by 

crease  dulness  of  hearing  Tn  ’ * ° 7^  greatly  and  permanently  in- 
Dr.  M.  Friedmann  (S  £ t,  t “nt  °f 

with  quinine  or  salicylic  acid  vow  ’i  i ’ 92  ^ thafc  er£otm>  g^on 

ance,  is  of  great  interest  ’ 7 mUC‘’  le8Sen8  tho  disturb- 

The  Hyirobromate  of  yuinine  (QaMna,  Sydroiromas,  TUB.)  is  soluble 
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in  about  sixteen  parts  of  water  and  in  three  parts  of  alcohol.  It  is 
stated  that  a ten-per-cent,  solution  in  a mixture  of  twenty-five  parts  of 
alcohol  and  seventy-five  parts  of  water  is  not  irritant  when  used  hypo- 

The  tannate  of  quinine*  although  not  officinal,  has  been  used  to  some 
extent,  and  is  certainly  not  inefficient.  It  has  the  great  advantage  of 
not  being  disagreeable  to  the  palate,  but  is  less  active  and  less i certain 
than  the  more  soluble  salts  of  the  alkaloid  and  is  also 
its  operation.  If  given  at  all,  it  should  be  in  doses  one-third  greater 

than  those  of  the  sulphate. 

The  double  bimuriate  of  quinine  and  urea,  although  not  officinal 

has  been  used  to  a considerable  extent  for  hypodermic  injections.  It 
has  been  use  solution,  wlien  thrown  into  the 

“ lllrtl  pro  luce's  'very  sligh/local  irritation.  It  is  also  affirmed 
::  "2ut  sixty-one  cent,  of  the  alkaloid,  and  it  ,s  certainly 

capable  of  producing  cmchomsm. 

Quinidinje  Sulphas.  TJ.S .-Sulphate  of  occurs  in  long, 

“ in 

substance,  derived  *om  chinch 

dine  “said*  to  answer  all  the  tests  for  quinine  except  to  polanze  to  the 

right.  It  is  probably  an  impure  qumidme. 

“cinchoninye  sulphas-sclphate  op  cinchonine.  U.S 

The  pure  alkaloid  cinchonine  crystallises  in  prisms  J“d i needl^ 

The  offlcLal  sulphate  of  cinchonine  is  in  short  oblique  pm™  ol  a . v cry 
ice  °1  . nfw  narts  of  water,  more  freely  in  boiling 

bitter  taste  soluble  in  flfty-fo  1 solution  in  chlorine-water 

»*»••  - f josnin 

the  ferrocyanide  of  potassium  « £ ]y  heating,  ibis 
lowish-white  curdy  precipitate  is  the  xem  . abundant 

redissolves,  but  is  again  deposited,  when  the  liquid  cools, 

golden-yellow  crystals.  ITusemannl  has  found 

g Physiologioal  Action.  Conzen  (quoted  by  J^”ta  "on  is  similar 


7^7.  »f  «“  thprap^tlo  valu.  .f  tM.  * 

I’Acaddmie,  Paris,  1372. 
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of  tho  white  blood-corpuscles  its  influence  seems  transient.  Laborde 
states  that  pure  quinine  does  not  cause  epileptiform  convulsions  in  tho 
lower  animals,  although  commercial  quinine  does  so  on  account  of  its  im- 
purity, and  that  in  poisoning  with  cinchonino  violent  epileptiform  con- 
vulsions are  a chief  symptom  ( Compt.-Bend . Soc.  Biolog .,  iv.  1882).  M. 
Bochefontaine  ( Compt.-Bend . Acad.  Sci.,  t.  xcvi.  p.  503)  affirms,  however, 
that  quinine  does  convulse,  although  less  actively  than  does  cinchonine, 
which  latter  alkaloid  he  found  to  vomit  less  than  quinine.  According 
to  Johnnsen,  the  effect  of  cinchonine  upon  the  elimination  of  urinary 
solids  is  even  more  powerful  than  that  of  quinine.  It  is  eliminated  un- 
changed, appearing  in  the  urine  in  half  an  hour,  and  disappearing  after 
massive  doses  only  in  ninety-six  hours,— the  great  bulk  being  thrown 
off  in  the  first  twenty-four  hours  ( Pflanzenstoffe , p.  1480).  In  Bochefon- 
taine s experiments  the  relative  strength  of  cinchonine  to  quinine  was 
about  10  to  16  (Ibid.,  p.  506) ; in  Bernatzik’s  (on  dogs  only)  as  4 to  5. 

Therapeutics.— As  an  antiperiodic,  cinchonine  exerts  a similar  in- 
uence  to  quinia,  but  is  probably  about  one-third  weaker  than  that 
alkaloid,  and  must  be  used  in  correspondingly  larger  dose.  Dr.  J.  B 
Hamilton  ( loo . cit.)  affirms  as  the  result  of  experiment  that  cinchonine 
as  a prophylactic  against  malaria  is  even  superior  to  quinine  As  a 

tonic  1 have  never  been  able  to  perceive  that  cinchonine  acts  differently 
from  quinine.  J 

CmcHONiniN^  Sulphas.  TT.S .-Sulphate  of  cinchonidine  occurs  in 

Ti  m f’  r!U8^edleS  °1’  Pri8m8’  0d0rless’  of  a ve*T  fitter  taste, 
so  uble  m 100  parts  of  water,  freely  soluble  in  acidulated  solutions  It 

polarizes  to  the  left,  and  is  not  fluorescent.  G.  See  and  M.  Bochefon- 
taine found  that  the  lethal  dose  of  cinchonidine  for  the  froo-  i8  0 015 
gramme,  for  the  dog,  2.50  grammes.  The  symptoms  in  the  dog  are 
eneral  feebleness,  titubation,  increase  of  pulse-rate  and  arterial  press- 
ure, vomiting,  salivation,  convulsions,— less  severe  than  those  caused 
y quinine  great  loss  of  muscular  power,  stupor,  fall  of  arterial  press 

ure  and  of  temperature,  death  from  arrest  of  respiration  (T  T? 

Med  18,93  pwta  a v>_  , „ respiration  (La  France 

Med  1883, 527).  A boy  aged  fire  years  took  one  hundred  and  twenty 

e,ght  grams  so  ut.on  during  six  hours  without  vomiting  Zre 
were  then  convulsions,  followed  by  great  collamn  foli  c.' 
poise, essuess  (with  seventy-four 

pupils,  muscular  relaxation,  and  finallv  dontL  hIated 

preserved  to  the  end  (iV.  Y.  Med.  Jour f’xxx  ix 
that  this  alkaloid  closolvvntmrrai  i o ’ X-  18S4).  It  is  evident 
upon  the  human  ot Tubm  ‘ c “s  in  its  action 

reliable  tonic  and  anfeeriodic  , c h“9  P*?™1  “ *o  be  a 

by  the  kidneys  unchanged  It  1 T"  "'1  1°  y'1^011’  14 18  eliminated 

disagreeable  ^ptSteth *'  J ***  “ P»d““8 

but  Dr.  Rafferty  wZ  h^  ndS  t u0erebraI.  «>»■>  does  quinine; 

sulphate,  affirms’ that  it' is  m“„7to  ‘ca?6  'U"'dr<!d  o,"l0e8  of 

‘ 1 ^ to  cause  nausea  and  vomiting 
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Tho  dose  is  one-third  greater  than  that  of  quinine.  Dr.  De  Segrais  has 
found  the  bromohydrate  given  hypodermically  in  doses  of  4 to  6 giains 
very  efficacious  {Arch.  Generates,  xvii.  711). 

Chinoidinum.  TJ.S .—Chinoidin,  or  Quinoidin,  is  a blackish  sub- 
stance, with  an  almost  resinous  fracture,  which  is  obtained  by  the 
evaporation  of  the  mother-liquor  after  the  crystallization  of  the  alka- 
loids out  of  it.  This  substance  contains  probably  amorphous  quminc 
and  cinchonine,  besides  quinidine  and  cinchomdine.  It  is  an  excellent 
tonic  and  antiperiodic,  and,  on  account  of  its  cheapness,  is  largely  used 
in  some  of  the  eleemosynary  institutions  of  this  city.  It  hould  be 
administered  in  about  double  the  dose  of  quinine,  and  is  most  efficient 
in  solution,  but,  on  account  of  its  taste,  is  often  given  in  pills.  Its  solu- 
tion should  be  made  with  acetic  acid  and  water,  aromatics  being  freely 
added,  as  it  is  apt  to  cause  nausea. 

The  U S.  Pharmacopoeia  recognizes  for  use  as  a tonic  an  infusion  of 
bark  (. Infusum  Cinchona:- 1 to  16.6),  dose,  a wineglassful;  a tincture  of 
the  yellow  bark  ( Tinctura  Cinchona- 1 to  5),  dose,  one  to  two  teaspoon- 
flfa  Cinckon.Om^ 

Tincture')  which,  as  a tonic,  is  the  best  preparation  of  the  bark,  and 
“feglt  remedy  in  convalescence,  in  doses  of 
a tablespoonful;  also  a fluid  extract  and  a solid  extract  {Extractum 
Cinchona  Fluidum  and  Extractum  Cinchona ),  the  doses  of  which  arc 
five  to  fifteen  drops  or  grains  respectively. 

Cinchonamine.— This  alkaloid  was  discovered  by  Amaud (C°mPt' 

1 •••  \ in  the  Cunrea  bark  from  Colombia,  probably  the  piod- 

msssssism 

quinine  in  its  physiological  and  therapeutical  properties. 

Warburg's  T»oroM.-Tto  •!„ 

accordance  with  a very  comp  i ^ tropical  countries  in  the 

extraordinary  reputation  in  In  n malarial  fevers.  The  testi- 

treatment  of  severe  remittent  an  ma  ig  certain  efficiency 

mony  is  so  strong  as  to  : its  -mar above 

qC°ml:of  administration  is  as  fo.iows^ 

7Z  -TqZT  j;  541*  or  Phil".  Med.  Times,  vi.  136;  or 

* For  formula,  boo  Med.  Times  and  Oaz.,  1375,  n.  541, 

London  Practitioner,  xviii.  82. 


ANTIPERIOD  I GS. 


589 


bowels  having  been  freely  opened,  a half-ounce  of  the  tincture  is  given 
undiluted,  all  drink  being  withheld,  and  at  the  end  of  three  hours  a 
second  half-ounce  is  in  similar  manner  exhibited.  Soon  after  the  last 
dose  a profuse  and  very  aromatic  perspiration  sets  in,  and  convalescence 
is  usually  secured.  The  remedy  is  also  commended  in  one-drachm  dose 
in  acute  nervoxcs  exhaustion  and  collapse  without  organic  disease. 

EUCALYPTUS.  U.S. 

The  Eucalyptus  globulus*  is  a large  tree,  native  of  Australia.  The 
leaves,  which  are  alone  officinal,  contain,  besides  tannic  acid,  a volatile 
oil,  which,  when  pure,  is  nearly  colorless,  of  a warm,  mint-like  taste, 
with  a bitter  after-taste,  and  a peculiar  mint-like  odor.  This  oil  is  freely 
soluble  in  ether,  alcohol,  and  the  fatty  oils,  and  is  obtained  by  distilla- 
tion 01  by  acting  on  the  leaves  with  ether.  It  does  not  undergo  oxida- 
tion into  a resinous  mass  on  exposure  to  the  air,  and  is  remarkable  for 
its  power  of  resisting  the  influence  of  concentrated  sulphuric  acid.  It 
has  been  affirmed  that  the  leaves  of  Eucalyptus  contain  also  an  alka- 
loid ; . but  Rabuteau  {Bull.  Therap.,  lxxxiii.  549)  has  demonstrated  that 
this  is  an  error.  All  the  virtues  of  the  remedy  probably  reside  in  the 
volatile  oil,  which  is  in  greatest  abundance  in  the  leaves.  According 
to  the  researches  of  Stanislas  Martin  {Bull.  Therap.,  lxxxiii.  453),  the  oil 
is  entirely  absent  from  the  bark  of  plants  grown  in  Southern  France 
and  Corsica,  but  exists  in  that  from  Australia  and  Algeria. 

Physiological  Action.— Locally,  the  oil  of  Eucalyptus  acts  as  a 
decided  but  not  very  intense  irritant,  and  the  first  effect  of  large  doses 
is  burning  m the  mouth  and  fauces,  with  increased  secretion  of  saliva 
followed  very  soon  by  a feeling  of  warmth  in  the  stomach. 


Attention  was  first  called  by  Labillardifire  in  1 792  to  the  value  of  the  Eucalyptus  elob- 

7’  Tr  U,nt1,!  1860  M‘  Ramel  COmmenced  ‘he  culture  of  the  tree  in  Paris  and 
induced  the  Prefect  of  the  Seine  to  order  its  cultivation  on  a large  scale.  Since  that  time  it 

oflhele  St  7 lnt7d"°ffmt°  Eur°Pe>  South  Africa,  and  California,  and  in  some 

of  these  countries  planted  forests  are  now  growing  and  spreading.  The  tree  s remarkaWo 

r rih 

Hi  capability  tor  absorbinj  and  ev»poratiaB  water’ll  ciArf  f ‘1  V 

tributed  the  freedom  of  Australia  from  mnW  i r . y’  and  to  llas  keen  at- 
that  a tree  will  evaporate  ten  times  its  weight  of  watl^  ,nfl“en«es-  Indeed,  it  is  stated 

examples  are  given  in  which  swamps  in  Europe  and  Algeria  Tav  7’h°Ur  ^ nUmCrOUS 

it  into  dry  ground.  It  is  believed  tn  r]PQ g '°  ^een  rapidly  converted  by 

by  yielding  balsamic  exudations  to  the  air^  Zw^verThis^maX'1^111118  ^ 80U’  bUt  a'S° 
strong  evidence  as  to  its  power  of  rendering  infected  districts  1,  H °7  “ “ prCSCnt  VOry 
sideration  of  this  belongs  to  the  subject  of  hygiene  rather  than  I'  ’ h°WOVOr’  tho  con' 
referred  for  detailed  information  to  tho  r n S-  . “ f tllGrapuutics,  tho  reader  is 

son  Rang  parmi  les  Agents  de  la  Mat  > m.°m°lrS  1 R°Sulua  Carlotti,  L’ Eucalyptus, 

os, L tWoj;  j; * :'7‘%  T ; M- Gimb“- 

Bo, SO,  ,S  S L,Ul  S'aJZ  “ ">  , , f ; 1»™,  Wntcrcr, 

Lancet,  ii.,  1877.  ’ 1872 : London  Medi^  Record,  Dec.  1873;  London 

* ,i,ttor  d“iw 
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The  general  effect  of  the  same  dose  of  the  oil  appears  to  vary  con- 
siderably in  different  individuals;  but  the  following  summary  comprises 
the  foots  as  nearly  as  may  be.  After  the  ingestion  of  from  ten  to 
twenty  drops,  a period  of  mental  and  physical  activity  is  often  ap- 
parent, followed  by  a feeling  of  calm  and  serenity.  By  larger  doses, 
or  in  susceptible  persons  by  the  doses  mentioned,  there  is  caused  in- 
creased  disturbance  of  the  digestive  organs,  ending  often  in  loose  stools 
havinu  the  odor  of  the  oil,  with  augmentation  in  the  frequency  and 
force  of  the  pulse.  Gubler  adds  to  these  symptoms  an  increase  of 
temperature ; but  in  Gimbert’s  experience  febrile  manifestations,  al- 
though occasionally  occurring,  were  not  usually  present.  In  some  cases 
the  medicine  acts  very  disagreeably,  producing  violent  cardiac  palpita- 
tions or  intense  headache:  how  far  these  are  directly  dependent  upon 
the  drug,  or  are  sympathetic  upon  its  local  action  on  the  stomach,  ,s 
uncertain.  If  the  dose  be  repeated,  or  if  a larger  amount  be  taken  at 
once  a period  of  sedation  manifests  itself:  the  pulse  loses  its  force,  and 
the  animal  temperature  is  abated.  After  doses  of  seventy-five  grams 
Bins  noted  numbness  of  the  limbs,  with  a feeling  of  excessive  weight 
in  them  If  the  use  of  the  remedy  be  persisted  in,  a state  of  asthenia 
is  induced;  the  temperature  falls  as  much  as  a degree .and  a half,  and 
the  pulse  even  to  fifty  (Gimbert,  Archives  Oen erales,  1873,  xxi.  141) , 

the  respiration  becomes  less  frequent,  and  the  muscular  weakness  ex- 
treme so  that  raising  the  arm  to  the  mouth  is  painful;  the  sensations 
are  blunted,  but  the  intellect  is  absolutely  unaffected.  In  an  old  ma 
who  took  eighty  drops,  the  power  of  motion  almost  disappeared,  and  he 
Iffli-med  that  hi  lost  for  the  time  being  all  sense  of  the  presence  of  his 
limbs,  so  that  he  was  unconscious  of  possessing  them  when  he  shut  his 
eves  although  his  intellect  was  perfectly  clear  throughout. 

7 Upon  the  lower  mammalia  the  oil  of  Eucalyptus  appears  to  act 
■precisely  as  it  does  on  man.  According  to  the  experiments  of  Gunbeit, 
Jhe  hypodermic  injection  of  the  oil  is  immediately  followed  by  a period 
f vehement  seemingly  in  great  measure  due  to  the  intense  local  11 
tation  • after  about  half  an  hour,  if  the  dose  has  been  sufficiently  large, 
tie  anirna  beghrs  to  stumble  and  totter  in  walking,  the  breathing  grows 
more'and  mJe  slow  and  irregular,  the  limbs  give  way,  the  cars  d ooP 
the  muscular  weakness  becomes  profound,  and  death,  preceded 
by  partial  convulsions,  occurs  through  failure  of  respmafton. 
bert’s  experiments  the  heart  always  continues  to  beat  after  a.  => 

conclusion  was  also  attained  expeiime  y t ti_„  that  after  toxic 
Journal,  I,  1874).  Various  It  would 

doses  there  is,  in  annuals,  a a ecu tel  ■ 11  f 1 ^ \bat  afler  hypo- 
appear  from  the  experiments  of  Ileimann  buna. 
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dermic  injections  the  temperature  sometimes  rises,  probably  as  the 
result  of  the  local  irritation  {Die  Physiol.  Wirk.  d.  Ducal,  glob.,  Inaug. 
Diss.,  Gottingon,  1874).  The  same  observer  noted  that  the  arterial 
pressure  was  greatly  lessened.  As  this  fall  occurred  after  paralysis  of 
the  par  vagum  by  section  or  by  atropine,  and  also  after  vaso-motor 
paralysis  by  section  of  the  cord,  it  must  be  due  to  a direct  action  upon 
the  heart.  This  was  confirmed  by  the  direct  influence  of  the  drug 
upon  the  cut-out  heart  of  the  frog.  The  oil  is  probably  eliminated  by 
the  lungs,  skin,  and  kidneys.  In  the  experiments  of  Professor  Binz, 
the  day  after  the  ingestion  of  seventy-five  drops  the  breath  smelt  of 
the  drug,  and  the  perspiration  of  amylic  alcohol.  The  urine  began  to 
have  the  odor  of  the  oil  an  hour  and  a half  after  its  ingestion,  and 
continued  to  have  it  for  thirty-six  hours.  Dr.  Gimbert  states  that  the 
odor  imparted  to  the  urine  resembles  that  of  violets,  and  is  very  similar 
to  that  caused  by  turpentine. 


mz  states  that  upon  the  lower  infusoria  the  oil  acts  even  more  power- 
tu  y than  does  quinia ; and  its  antiseptic  properties  are  without  doubt 
very  great  (Gimbert,  Archives  Generates,  xxi.  137).  Hosier  {Deutsches 
ichwf.  KUn.  Med.,  1872,  x.  160)  affirms  that  in  dogs  whose  spleens 
were  exposed,  injections  of  tincture  of  the  leaves  of  Eucalyptus  pro- 
uced  a decided  contraction  of  the  viscus.  According  to  Gimbert,  the 
excretion  of  urea  is  enormously  increased  by  the  use  of  the  dru g 
THERAPEurics.-The  chief  use  that  has  been  made  of  Eucalyptus  is 
as  an  antiperiodic.  So  far  as  I know,  Dr.  Joseph  Keller  ( Wiener  Medi- 
zinische  Wochenschrift,  xxii.,  1872)  has  employed  it  upon  a larger  scale 
than  any  one  else.  He  used  it  in  four  hundred  and  thirty-two  cases 

a“ortheTkd  an*  fety-three 

nnfl  nf  n ° terfc1^8  75'57  Per  cent-  of  quartans  70  per  cent 
and  of  he  quotidians  67.89  per  cent,  yielded  to  the  remedy  He  rec 

o mmen ds  it  as  especially  valuable  in  obstinate  cases  in  whfoh  quinine 

l0rinmr  (’"“'“Mu  Wocken. 
(*&.  Bol,u 

pettier  Medical,  May,  1872),' (l0TcT  ^ ^ 

Seitz  {Bayer.  Aerztl.  Intell  Platt  iQ-nv  „ at,  ■, Manque,  May,  18  < 5), 
daire  1872)  affirm  it TL  „f  11  ZeUoma, 

mony  is  in  fevor  of  the  ,1  °/  "°  '"‘lu0-  The  weight  of  testi- 

Eucaiyptn,  and  where  * 

= thTbl  °U  °f  ** 

From  one-half  to  one  drachm  a day^  h^tSedT^ 
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ACIDUM  PICRUM— PICRIC  ACID  * 

Picric  or  Carbazotic  Acid  is  not  officinal,  but  has  been  used  to  some 
extent  in  medicine.  It  occurs  in  pale-yellow,  shining  scales,  but  is 
employed  by  the  therapeutist  only  in  tho  form  of  a salt,  on  account  of 
J deleterious  influence  of  the  pure  acid  on  the  gastric  mucous  mem- 
brane: the  picrate  of  potassium,  of  sodium,  or  of  ammonium  may  be 
used;  but  the  last  is  tho  one  generally  chosen.  . . ., 

Physiological  AcrioN.-The  only  detailed  study  of  picric  acid 
known  to  me  is  that  of  Dr.  W.  Brb  (Die  Pihnnmure  Wurzburg  1865). 
This  observer  found  that  the  daily  use  of  a grain  (for  ninety  days)  of 
a picrate  produced,  in  a rabbit,  yellowness  of  the  conjunctiva  of  the 
inner  surface  of  the  ear,  and  of  the  urine,  with  an  occasional  slight 
diarrhoea  and  great  loss  of  weight,  without  any  elevation  of  tempera 
ture  After  a time  the  animal  seemed  to  grow  accustomed  to  the 
a so  ' to  regain  in  great  measure  its  flesh.  Three  grams  a day 
r^’in  about  two  weeks,  the  death  of  the  rabbit,  with  symptoms  of 
inanition.  At,  the  tissues,  except  the 

tense  reddish-yellow  color,  as  was  also  the  urine.  g 1 

duced  falling  temperature,  weakness,  diarrhoea,  collapse,  and  dea 

sometimes  preceded  by  tremblings  and  even  * eon— t - abou‘ 

, ,,  ra  , Most  of  the  tissues  were  stained  yeilowisn  leu. 

iCnfost  remarkable  physiological  effect  of  the  poison  occurred An  the 

were  apparently  the i cause s of  d , action  0f  the  poison  upon 

of  sodium  outside  of  the  body.  tlie  lower  animals. 

Brb  found  picric  acid  to  act  on  ““^the  yellow 

Twenty-four  hours  after  the  ingestion  of  ««“»’ f ^ uriJ  Tho 

color  was  very  P,ai“  ^ ‘^^Tnd^gastric  disturbance  was  usually 

rrr—itrrtf  v - — 1 zvssz 

- — * 

Bd.  XM.  p.  13.)  has  found  that 

. .r, 

antiporiodic,  in  tho  ignorance  which  exists  as  to  its  ph> 

duood  it. 
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picric  acid  exerts  upon  the  infusoria  an  influence  similar  to,  but  much 
feebler  than,  that  of  quinia. 

Therapeutics. — The  carbazotate  of  ammonium  has  been  strongly- 
recommended  by  various  authorities  in  malarial  disorders ; but  in  the 
experiments  of  Erb  the  result  was  so  negative  that  the  possession  of 
any  antiperiodic  powers  by  the  drug  is  doubtful,*  although  Mr.  H.  M. 
Clark  ( Lancet , i.  1887)  affirms  that  he  has  treated  with  it  ten  thousand 
cases  of  malarial  disease  with  such  good  results  that  he  has  abandoned 
the  use  of  the  cinchona  alkaloids.  He  gives  from  one-eighth  to  one- 
half  grain  four  times  a day  in  pill,— one-third  of  a grain  being  the 
average  dose.  As  an  anthelmintic , the  picrate  has  also  been  commended ; 
but  Erb  found  it  powerless  in  cases  of  taenia,  and  for  the  destruction 
of  the  round-worm  and  thread-worm  there  is  an  abundance  of  safer 
and  even  more  efficient  remedies.  A matter  of  the  gravest  importance 
is  the  asserted  efficiency  of  the  remedy  in  trichiniasis.  Erb  has  pro- 
duced slow  poisoning  with  a picrate  in  rabbits  which  had  been  fed 
upon  affected  meat,  and,  on  examining  their  bodies  after  death,  found 
the  trichina  everywhere,  even  in  the  walls  of  the  intestines,  in  very 
active  life.  On  the  whole,  the  testimony  so  far  seems  to  indicate  that 
pmnc  acid  has  no  value  as  a therapeutic  agent.  Erb  states  that  in 
robust  adults  from  nine  to  fifteen  grains  a day  may  be  given  for  a long- 
time with  safety;  but  I should  fear  the  effects  of  more  than  half  that 
quantity. 


die,  Z7Ur  B7te  5 1855’  N0‘  40 ; Med‘  Timea  and  0az-’  SePt-  1362;  New  Berne- 
dies,  1873,  Gazette  des  HSpitaux,  xlv.  116;  Ohio  Med.  Recorder,  1877. 
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acidum  carbolicum-carbolic  acid.  u.s. 

nenic  Acid,  Phenylic  AIM,  h . . ■«**££  "ngt 

HSS  is:  » 

water,  t0  £ heavy  alkaline  bottom  layer,  when  impure 

adding  muriatic  aci  J carbolie  aeid  (. Acidum  Carbolicum 

carbolic  acid  »®P”a‘e8 £nd  contains  several  congeneric  bodies, 
Crudum,  TJ.S.)  is  • ..  disinfectant  purposes  these 

especially  xylio  and  cresyht i » ^ ^ P^  and  there. 

appear  to  be  at  "^e  above  detailed  process  is  very  largely 
fore  the  crude  pioduct  o allieB  and  obtained  in  a pure 

used.  Carbolic  is  eepar  ^ ^ tQQ  compiex  to  be  discussed 

state  with  some  diffic  y,  y 1 t ordinary  temperatures  in 

here.  When  finally  ^Aboidal  nldles,  often 

minute,  colorless,  t“an8P“1  1 corrosive,  peculiar  taste  and  a peculiar 
fused  into  a mass,  having  > Prom  that  of  creasote.  If,  on 

odor,  resembling  but  decided  y brown  it  contains  impurities, 

exposure  to  the  absorbs  wair  from 

When  opportunity  is  attorciea,  so  colorless  liquid.  It  is 

the  atmosphere  and  me  ts  m o an  ’ ith  base9 ; soluble  in 

inflammable,  -tic  acid,  ether, 

^"SIv^tTL  Jed  oils.  Hitrie  acid  converts  it  into 

*iC7£Lo^  AOT«OK.-Car^c  amdis 

all  forms  of  life,  from  the  lowes  o infu80ria  and  fungi;  and 

ment  in  medicine  depends  upon  medicine  is  quite 

yct  its  direct  internal  and  -t ftom  two  ^ 
large.  Its  physmlogica  *C1  upon  the  higher  animals  and  man , 

tinct  stand-points . first,  its  in  vegetable  forms, 

secondly,  its  action  on  the  lowest  amma^  * ^ „ Syphilog., 

According  to  Dr.  Isidor  Neumann  (A  A / ,Archives  Gen.,  6e  ser., 
Jahrgang  i„  1869,  P-  426)  A Arckbc,  Bd.  v„  1872), 

594 


ANTIPYRETICS. 


595 

duced  a paralytic  condition  which  usually  affects  first  the  hind  legs,*  but 
eventually  spreads  to  the  front  legs  and  involves  all  parts  of  the  body. 
After  a time  there  are  developed  tetanic  convulsions,  which  are  appa- 
rently reflex  in  their  nature,  and  are  said  to  be  excited  by  external 
stimuli  or  irritations. 

Carbolic  acid  acts  upon  mammals  in  very  much  the  same  way  as 
upon  the  batrachian.  According  to  W.  Kempster  (Amer.  Journ.  Med. 
Sci.,  July,  186S),  in  the  mouse  and  rat  it  causes  intense  muscular  weak- 
ness, followed  by  violent  convulsions  and  stupor.  In  the  rabbit  (Neu- 
mann, Salkowski),  phenylic  alcohol  produces  muscular  weakness,  often 
accompanied  by  tremblings  and  restlessness,  at  last  giving  place  to  vio- 
lent convulsions.  Before  these  have  fairly  set  in,  the  animal  is  gen- 
erally unable  to  stand ; and  during  them  he  lies  on  his  side,  kicking  into 
mid-air.  Early  in  the  poisoning  the  respiration  is  very  much  affected  ; 
and  the  death,  which  usually  occurs  in  the  midst  of  convulsions,  appears 
o be  owing  to  a paralysis  of  the  respiration , since  in  acute  cases  the 
heart  is  found  beating  continuously  immediately  after  death.  Accord- 
ing  to  the  researches  of  Dr.  Jules  Lemaire  (JDe  VAcide  Phenique,  2d  ed., 
-Tans,  I860),  in  the  dog  symptoms  very  similar  to  those  detailed  above 
are  caused  by  lethal  doses  of  the  drug ; and  Husemann  ( Schmidt's  Jahrb., 

, ' C[V ■ p'  274)  8tates  that  in  mammals  and  in  birds  the  characteristic 
p enomena  of  carbolic  acid  poisoning  are  clonic  convulsions,  sinking 

and  :J:7GrTr  dTUUt.i0n  0f  sensibility,  dYsP^,  free  salivation 
1 1+  in  °n  °f  tfarS’  keratltl8>  and  conjunctivitis.  According  to  the 
latter  authority,  albuminuria  and  hmmaturia  are  occasional  phenomena 

Upon  man  carbolic  acid  acts  as  upon  other  mammals.  Deserving  the 
details  for  the  section  on  Toxicology,  it  is  sufficient  for  our  present  pur- 
pose to  state  that  the  prominent  symptoms  induced  by  lethal  doses  are 
disturbance  of  respiration,  coma,  muscular  weakness,  and,  in  some  cases 
convulsions  A closer  investigation  of  the  action  of  large  doses  of  car’ 

seZim  18  mad°  ^ S‘"dying  the  6ffeCta  U1>0“  the  d«erent  systems 

-o'-  appears  to 

animals  in  th.  m u ’ ’ aIthouSh  not  very  intense  in  the  lower 

:r;xtni„fBru;r,e8’ and  o8pecia,,y  * »-*•  <■ 

t they  d°  <■> - 

the  nerve,  and  do  take  pTce  in  a leL  wh  t P' ^ by  di™ion  °f 

the  local  action  of  the  poison  by  i.vj  if  be<m  protooted  "gainst 

stina,  origin.  Lahde  and  X 


bolic  acid,  the  front  legs  aro^h^lUstYfetol11110'^11  *°  SWim  ““  Wat<Sr  imPrcgnatcd  with  car- 
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tion  of  the  cord,  but  in  the  far  more  numerous  experiments,  upon  frogs 
and  mammals,  of  Salltowski,  of  Borb  and  Jogol  (Gaz.  Med.,  1ST-),  of 
J S Stone  (. Phila . Med.  Times,  ix.),  and  of  T.  Gies  (Arch.  f.  Bxpen 
Path  u.  Pharm.,  xii.  401),  convulsions  occurred  after  destruction  of 
the  medulla,  section  of  the  cord,  and  other  operative  proced^s  sepa, 
ratine-  the  brain  from  the  lower  nervous  system.  The  failures  of  the 
first-named  experiments  are  explainable  by  the  facts  that  the  para  yzmg 
influences  of  carbolic  acid  are  usually  first  »amfes  ed  jon  the  hrnd 
levs  and  that  very  large  doses  of  the  acid  were  employed.  The  spina 
convulsions  are  accompanied  by  increased  reflex  activity,  which  is 
as  the  paralytic  state  is  reached,  so  that  carbolic  acid 
stimulate  and  then  depress  the  spinal  centres.  Stone 
stimulation  is  preceded  by  a primary  depression,  due  to  stimulation 

Set"l“Sorn7tbe  nerves  and^museles  are  not  distinctly 

exhausted  than  in  the  unpoisoned  animal.  ^ & 

Pir nilation The  action  of  carbolic  acid  upon  the  he 

(Pfluger's  Archiv,  18/2,  v.  475)  the  & J-  ^ effectg  of  the  general 

until  convulsions  came  on  ^ feU  very  decidedly,  and  perma- 

muscular  contraction.  gsure  been  shown  by  Gies  to 

nently.  Reduction  of  ^carbolic  acid:  in  his  experiments 

be  the  characteristic  effect  pressure  after  section  of 

moderate  doses  of  the  acid  failed  to  Mr  8timu,„. 

the  cord,  whilst  in  the  normal  an, mal  nmther  asphy^^  ^ 

tion  of  a sensitive  nerve  ® demonstrate  that  carbolic  acid 

heart  was  beating  forcibly  tacts  markedly  affects 

paralyzes  the  vaso-motor  centre  m the  medulla  beioie 

Respiration. — According  to  Salkowski  (,,  *, 
other  authorities,  in  the  first  stages  0 ™ Th?  acceleration  Sal- 

ration  is  remarkably  mciease  stimulant  action  upon  the 

kowski  believes  to  bo  duo  pai  y influence  Up0U  the  respiratory 
peripheral  vagi,  and  part  y to  a S1™  shallow,  and  that  the 

centres.  He  states  that  the  «»P^otb  * 7 if  the  cervical 

diaphragm  scarcely  participates  at  aU  in  them  > Qn  the  other 
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the  pneumogastrics,  the  slow  breathing  is  very  much  accelerated. 
From  the  former  of  these  facts  the  German  investigator  draws  the  con- 
clusion that  the  accelerated  breathing  produced  by  phenylic  alcohol  is  in 
part  due  to  a stimulation  of  the  peripheral  vagi,  and  from  the  latter  fact 
that  it  partly  arises  from  a similar  action  upon  the  respiratory  centres. 

Temperature. — According  to  the  researches  of  Dr.  Hobart  A.  Hare 
( Therap . Gaz.,  1887,  519),  carbolic  acid  injected  into  rabbits  produces  a 
very  distinct  fall  in  the  bodily  temperature,  which  is  usually  but  not 
always  coincident  with  the  lowering  of  the  arterial  pressure.  In  the 
calorimetric  studies  made  by  Dr.  Hare  the  effect  upon  heat-production 
and  heat-dissipation  in  the  normal  animal  appeared  to  be  various,  some- 
times production  and  sometimes  dissipation  being  alone  affected,  while 
in  other  cases  both  functions  were  altered.  Some  years  ago,  Emil  Erls 
( Schmidt  s Jahrbucher , Bd.  clxiv.  p.  148)  found  that  in  mild  putrid  poi- 
soning in  animals  carbolic  acid  diminished  greatly  the  fever-heat ; when 
the  poisoning  was  more  severe  it  had  no  influence.  The  calorimetric 
studies  made  by  Dr.  Hare  upon  fevered  animals  were  fairly  constant 
in  their  results,  although  the  method  of  experimentation  was  not 
satisfactory,  because  the  acid  was  given  to  the  fevered  animals  at  a time 
when  it  was  uncertain  what  would  have  been  the  production  of  heat 
without  its  influences  (see  foot-note,  p.  627.)  nevertheless  the  experi- 
ments indicate  that  carbolic  acid  may  affect  the  thermogenetie  func- 
tions of  the  body  in  two  ways:  first,  by  diminishing  the  production 
of  heat ; secondly,  by  increasing  the  dissipation  of  heat. 

In  sufficient  concentration  carbolic  acid  seems  to  be  poisonous  to  all 
forms  of  protoplasm.  Dr.  T.  M.  Prudden  (Amer.  Journ.  Med.  Sci. 
lxxxi.  82)  finds  that  m strong  solution  it  paralyzes,  in  weak  solution  de- 
presses, the  movements  of  the  batrachian  white  blood-corpuscles  and 
ciliated  cells ; and  Labee  has  determined  that  outside  of  the  body  it 
materially  affects  the  blood  of  mammals.  Both  Labee  and  Honpe- 
Seyler  {Pfluger's  Archiv,  v.  476),  however,  affirm  that  the  blood  of 
ngher  animals  poisoned  by  carbolic  acid  presents  nothing  abnormal : so 
that  the  symptoms  it  produces  must  be  the  result  of  a direct  influence 
upon  the  various  tissues. 

Post-mortem  examinations  of  animals  killed  by  carbolic  acid  have 

wat  f ^ -thing  abno^a 

was  found  except  intense  injection  of  the  alimentary  mucous  mem 

btane  a pseudo-membranous  and  purulent  inflammation  of  the  bron 

’ 1 rin  oaf  l0bU,ar  ~ or  else  conge  r» 

mannV“^t  :7~  4^'  * »«- 

kidneys  in  a slate  of0 t«y ^dLneratt  Thisn  f 7 ."7  “d 
ingly  was  the  countermrf  i • process,  which  seem- 

always  more  advanced  n the  id  T Ph“8Pho™-poisoning,  was 

states  that  it  was  Xays  mlm  T “TOr-  *>'■ 

is  a constant  phenomenon  but S-  U ”™OT0™  autopsies,  and  that  it 
I menon  , but  Salkowski  ( loc . cit,  p.  273)  was  unable  to 
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find  it  in  a number  of  examinations.  In  man,  the  post-mortem  appear- 
ances  are  very  much  the  same  as  in  animals.  If  the  acid  has  been 
invested  in  a concentrated  form,  white,  hardened  spots  are  found  upon 
the  mucous  membrane  of  the  mouth,  cesophagus,  stomach,  and  even 
intestines.  They  are,  of  course,  due  to  the  local  action  of  the  poison, 
and  are  sometimes  blackish  in  the  centre,  or  even  blackish  throughout, 
and  very  generally  are  surrounded  by  a red  inflammatory  zone  The 
liver,  spleen,  kidneys,  and  indeed  all  the  organs,  are  found  filled  with 
dark,  imperfectly-coagulated  blood,  such  as  is  habitually  found  after 
death  from  asphyxia.  According  to  Husemann,  the  fatty  degeneration 
of  the  liver  and  kidneys  is  not  either  in  man  or  in  animals  a constant 
or  characteristic  phenomenon  of  carbolic  acid  poisoning.  eu 
found  the  renal  epithelium  degenerated  in  a man  who  had  been  fa  ally 
poisoned  by  the  drug  ( Journ.  de  Pharm.  et  de  Own,  p.  456,  Dec.  1871). 

As  the  internal  use  of  carbolic  acid  in  such  diseases  as  gangrene  of 
the  luno-s  is  so  closely  connected  with  the  question  of  its  chemica  . is- 
tory  in  the  system  and  its  elimination  from  the  body,  the  latter  is  of 
very  great  interest.  Since  carbolic  acid  coagulates  albumen,  its  absorp- 
tion unchanged  into  the  blood  would  seem  a matter  of  doubt:  yet  in 
some  form  or  other  it  certainly  is  absorbed,  as  is  proved  by  the  ^stoiy 
of  its  elimination  and  by  its  having  been  found  m the  blood  Hoppe- 
Seyler  Pfluger's  Archiv , Bd.  v.  p.  479).  In  exactly  what  foim  it  circu- 
lates in  the  blood  is  not  known;  but  most  probably  it  is  as 
carbolate.  Lemaire  (toe.  eft.,  p.  77)  states  that 
breath  of  poisoned  animals  ; but  Hoffmann  asserts  that  * “ 
in  the  system,  because  he  failed  to  detect  it  m any 
In  this  conclusion  he  is,  however,  certainly  in  error;  for  it  has  bee 
distinctly  proved  that  carbolic  acid  is  rapidly  eliminated  from  the  sys 
tm  if  has  been  detected  in  the  urine  by  Almen  (Zeitschnft  f.  Analyt 
Ghimie , Bd.  x.  Heft  vii.),  by  Patrouillard  (Journal  de 
Ghimie  Dec  1871  p.  459),  by  Salkowski  (Pfluger s Archiv,  Be.  .),  y 
Hoppe-Seyler  (ion  cit),  by  Waldenstrom  (-Zdtschr  in  AUgmev^A £ 

T , „ . T in  ■iotq'i  «md  bv  Hauxmann  (Ibid.),  ana  noppo 

V 480) ^hlf’deTected  it  in  the  salL  It  is  PJ.M* 

eliminated  in  a’ll  the  secretions.  The  researches  of 

• 7 m.  ™ i q^q  Qfifn  which  have  been  substantially  con  > 

Lw Cat  the  carbolic  acid  is  changed  into  a peculiar  stdphocarbohc 
acid  a sort  of  ether-sulph-acid,  having  the  formula  O.HtO.SO  OU, 
whth  anally  unites  with  potash  and  is  eliminated  as . a sulphocm  ^ 

late;  when  large  quantities  of  the Patrouillard 
"to  be  pure  carbolic  acid,  by 

ing  the  mixed  fluids  to  separate,  and  removing  the  ethnical  ... 
e7& Although,  as  stated,  carbolic  acid  is  to  some  extent  eliminated  from 
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the  system,  a portion  of  it  is  burnt  up  in  the  body.  The  black  coloring- 
matter  of  the  characteristic  urine  of  carbolic  acid  poisoning  is  in  all 
probability  an  educt  from  carbolic  acid , formed  by  its  partial  oxidation. 
Hauxmann  has  proved  that  it  is  not  altered  haematin  or  any  fixed 
coloring  principle,  by  finding  that  the  urine  is  cleared  up  by  heating 
after  the  addition  of  an  acid;  and  his  conclusion  is  corroborated  by 
the  observation  of  Dr.  Stevenson,  of  Guy’s  Hospital  {Brit.  Med.  Journ., 
April>  1870),  who  found  that  the  black  urine  does  not  contain  more 
than  a normal  proportion  of  iron.  When  carbolic  acid  is  oxidized 


outside  of  the  body,  as  by  the  action  of  permanganate  of  potassium, 
oxalic  acid  is  formed  ; and  Salkowski  has  found  that  when  pikenic  acj<q 
is  given  to  animals  oxalic  acid  appears  in  the  urine.  Other  observers 
have,  however,  failed  to  find  these  oxalates.  Fr.  Schaffer  {Journ.  f. 
P/akt.  Chem.,  xviii.  282),  A.  Uerbach  {Virchow's  Archiv,  lxxvii.  226), 
and  E.  Baumann  and  C.  Preusse  (Zeitschr.  f.  Physiol.  Chem.,  iii.  156) 
found  that  the  phenol  was  at  least  in  part  oxidized  into  hydrochinon, 
and  partly  into  a greenish-black  substance  upon  which  the  coloring  of 
the  urine  seems  to  depend.  The  researches  of  L.  Brieger  {Zeitschr.  f. 
Klin.  Med.,  1881,  ii.  25)  led  him  to  the  conclusion  that  when  carbolic  acid 
is  taken  in  not  too  large  quantities  a portion  of  it  unites  with  sulphuric 
acid,  and  a portion  of  it  is  converted  into  various  colored  oxidation 
products,  some  of  which  are  very  poisonous.  According  to  the  experi- 
ments of  W.  Kochs,  this  change  occurs  in  the  large  abdominal  glandular 
viscera  {Arch.  f.  Physiol.,  xx.  64,  xxiii.).  Schmiedeberg  has  recently 
come  to  the  conclusion  that  no  phenol  is  oxidized  in  the  body,  but  that 
it  is  all  eliminated  in  combination  with  sulphuric  acid,  or  to  a less 
extent  with  glyco-uronic  acid  {Arch.  f.  Exper.  Path.  u.  Therap,  xiv.  288) 
The  evidence  is,  however,  too  strong  against  this  view,  and  the  true 
conclusion  seems  to  be  that  when  carbolic  acid  is  taken  in  great  excess 
it  is  inpart  eliminated  as  carbolic  acid,  and  that  the  remainder  of  it  (the 
w ole  of  it  when  taken  in  moderate  amount)  in  part  escapes  in  combi- 
nation with  an  alkali  as  sulpho-carbolic  and  glyco-uronic  acids  and  is  in 
part  oxidized  in  the  system.  (See  also  pao-e  605  ) 

Stadeler  (A  d.  Chem.  uni  Pharm. . Bd.  Ixxvii.  p.  IT)  discovered 
that  When  sulphur, c acid  was  freely  added  to  cow’s  urine  the  latter 
y,  ed  upon  distillation  carbolic  acid,  and  concluded  therefrom  that 
normal  urine  contains  carbolic  acid.  He  has  been  corroborated  by 
Buliginsky  ( Hvppe-Seyler's  Med- Chem.  Untmueh.,  p.  234)  and  l/v 
noppe-Seyler  {Pfluger's  Archiv,  1872,  Bd  v n 4701  nnd  ni,  . i • 
tainly  a constituent  no,  only  ’f  the'urine  of^  hut  £ thattf 

organism  as  a late  product  of  the  pancreatic  digestion  it  Im  “«o„ 
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by  tho  urine  is  enormously  increased  in  ileus  (one-hundredfold,  Sal- 
kowski),  and  diminished  in  anaemia,  phthisis,  scorbutus,  scrofula,  and 
cancer  (Brieger,  Med.  Centrum,  1878,  p.  545).  Hoppc-Scylcrs  theory 
that  the  acid  does  not  pre-exist  in  the  urine,  but  is  formed  out  of  m- 
dican  during  the  processes  employed  for  procuring  it,  is  not  tenable. 

It  appears  to  be  formed  from  the  albuminous  substances,  tyrosin  being 
an  intermediate  product,  since  Brieger  has  found  that  the  taking  o 
large  doses  of  tyrosin  is  followed  not  by  elimination  of  tyrosin  but  by 
a great  increase  of  the  urinary  phenol.  It  is  quite  possible  that  the 
phenol  is  formed  in  the  intestine  by  fermentative  changes  as  Baumann 
has  noticed  the  elosely-allied  substance  iudol  produced  by  the  putre- 
factive changes  in  a mixture  of  albuminous  substance  with  a smal 
quantity  of  pancreas  and  a little  carbonate  of  ammonium.  (See  Pfiugers 
Arehiv  xii  862.)  In  this  connection  it  is  interesting  to  note  that 
Christian!  has  not  been  able  to  find  phenol  in  the  urine  of  chickens  fed 
upon  vegetable  diet,  although  a notable  amount  is  present  when  a ties 
diet  is  allowed  (Zeitschr.  f.  Physiol.  Chat,  n.).  In  a series  of  exper  - 
meats  Dr.  I.  Munk  obtained  three  grammes  as  the  average  excretm 
of  twenty-four  hours  from  a horse  (Arch.  f.  Thierhalkundc , m 104). 

Local  Action. — The  local  action  of  carbolic  acid  is  veiy  dec  . 
Applied  to  the  skin,  it  produces  at  once  a burning  pain,  and  in  a few 
minutes  a peculiar  white  spot.  If  the  acid  be  removed,  rite  pain  com 
tinues  for  some  minutes,  and  the  white  co  or  changes  to  a dar or  red 

stain  which  gradually  fades  away  as  the  skin  desquamates.  Ompio 

wed  application,  carbolic  acid  does  not  blister,  but  causes  the  forma- 
onged  app  c , ^ OTrfou9  ,ooal  aetioa  of  carbolie  acid,  to  which 

attention  was  drawn  almost  simultaneously  by  Dr.  E— Vita 
(Journal  of  Cutaneous  Medicine , June  1870)  and  by  Dr.  i - H.  Bdl,  B.S.A. 
(American  Journal  of  the  Medical  Sciences.  Oct  1870)  * i due  U , he 
property  which  it  has  when  applied  in  concentrated  form  of  causing 
very  great  local  anesthesia.  The  complete  loss  of  feeling : is i not  co 
fined  to  the  tissue  killed  by  the  drug,  but  extends  some  little  distan 

‘^Therapeutics. — In  the  doses  in  which  it  is 

uselessness.  The  study  of  its  to****  ^rte 

the  possession  of  any  property  which  should  vendor  1 conforms 

able  in  constitutional  diseases.  Our  p ftcid  .q  of°no  value  ;n 

with  clinical  experience  in  showing  that  ca  di  in0  only  for 

constitutional  diseases,  and  it  is  employed  directly  in  medicine  y 

its  local  effects. 
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Internally  it  is  of  value  in  nervous  vomiting , especially  when  there  is 
an  irritability  of  the  gastric  nerves.  One  or  two  drops  of  it,  or  of 
creasote,  may  be  given  in  emulsion  every  three  or  four  hours  in  such 
cases.  The  good  which  it  achieves  is  probably  dependent  upon  its  local 
anaesthetic  properties.  In  gangrene  of  the  lung,  the  internal  administra- 
tion of  carbolic  acid,  combined  with  the  use  of  a weak  solution  (ten 
drops  to  the  ounce)  by  atomization,  is  sometimes  of  service. 

Professor  M.  H.  Desplats  has  used  carbolic  acid  as  an  antipyretic 
with  asserted  good  results,  but  the  practice  has  not  been  followed.  He 
gives  from  fifteen  to  thirty  grains  of  the  acid  by  the  rectum,  and  states 
that  he  has  administered  as  much  as  three  drachms  a day  without 
injury  (Gaz.  Hebd.,  1880,  xvii.  628). 

Its  external  use  is  much  more  important  than  its  internal  employ- 
ment, but  belongs  to  the  domain  of  the  surgeon  rather  than  of  the 
physician  and  I shall  only  discuss  it  briefly*  As  a caustic,  carbolic 
acid  is  not  available  when  large  masses  of  tissue  are  to  be  destroyed 
but  it  may  often  be  employed  with  advantage  against  condylomata  and 
similar  growths.  Even  m such  cases,  to  be  efficient,  it  must  be  in  the 
Z concentrated  form.  In  diphtheria,  ulcerated  sore  throat,  and  aph- 
thous stomatitis,  its  concentrated  solution  in  glycerin  may  be  carefully 

eaS  laM?8  ft  ^ - eauZ 

scaicely  capable  of  destroying  sound  tissue.  In  various  forms  of  in- 
dolent ulcer,  in  ill-conditioned  wounds,  carbolic  acid  affords  a very  useful 
stimulant  application;  in  “ properly  diluted  with  oil  (gU  x t 

3 ),  one  of  the  very  best  remedies  that  can  be  used,  relieving  pain 
by  its  anesthetic  properties  and  at  the  same  time  lessening  suppuration 
and  facilitating  cicatrization.  & ^ 

Di\  Bill  (Joe.  cit.)  has  employed  carbolic  acid  as  a local  anesthetic  in 
a number  of  cases  of  minor  operations,  always  with  the  Tult  0T  ’re 

acid  along  the  line  of  the  incision  Snli  P 6 eoneentrated 

is  necessary,  a sensitive  part  is  reached  Und^tlT  ^ & ^ mCisi°n 

i8  anew  he 

carbolic  acid  as  a means  of  eomba^fT  ^ em?10^  deeP  Ejections  of 

J.  A.  Eames  (Brit.  Med.  Journ.,  MayS1873v' h**  V.fammations  was  Dr- 
especially  studied  by  Professorf  Tt’  + but  the  method  has  been 
1874;  Schmidt's  Zeitschr.  f.  Chi,,*. 

cent,  solution,  a weaker  one  not  being  cffictnt  andTf  ^ " tW°‘Per' 

daDgOTmS  ‘he  <*«»•  Moo-  and 


Umer.  J0Jn,  Me(L  ' e*P«™ants  of  Dr.  I,  A.  Stimson 

y Lister,  has  no  effect  upon  floating  germs.  W lnt  th°  oarbolio  “cid  spray,  ns  used 
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inflamed  tissue.  Of  this  solution  ho  uses  at  one  time  never  more  than 
half  a drachm,  and  generally  loss  than  this.  After  anaesthetizing  the 
skin  by  the  local  application  of  carbolic  acid,  ho  introduces  the  hoi  ow 
needle  into  the  centre  of  the  inflammation  obliquely,  so  as  to  diminis 
as  far  as  possible  the  chances  of  the  introduction  of  air.  o avoi  e 
danger  of  throwing  the  acid  directly  into  the  circulation,  the  needle  is 
not  connected  with  the  syringe  until  it  is  seen  that  no  blood  comes  out 
through  it.  If  the  extent  of  inflamed  tissue  be  large,  several  injections 
are  practised  at  one  time:  in  acute  cases  they  are  usuafly  repeate 
twice  a day,  in  chronic  cases  every  day,  or  eveiy  ot  lei  c ay.  r.  „ 
has  made  about  a thousand  of  these  “ parenchymatous  injections  a 
only  ten  times  has  any  inflammation  been  excited  by  them  The  pa 
is  usually  very  slight,  and  the  relief  apparent  in  one  or  two  days 
most  In  chronic  synovitis,  the  drug  is  thrown  into  the  joint  once  in 
two  or  three  days,  and  the  method  has  been  practised  by  Dr.Unete 

with  asserted  extraordinary  success  in  glandular  swellings  and  infla- 
mmations, phlegmons  of  all  grades  and  characters  erysipelas,  poisoned 
wounds,  inflamed  hursce,  hydrocele,  and  even  in  ^ne-diseose.  ^ .q 

The  practice  has  been  followed  with  satisfaction  y • 
erysipelas  ( Centralbl . f.  Med.  Wissen.,  1874,  p.  129)  y » ena  oi 
Klin.  Wochenschr .,  1876,  p.  69),  Mader  (Centralbl  f.  Chu  18  j,  p.  3 6), 
and  Kunze  in  acute  and  subacute  rheumatism  {Centralbl 
1S74  n 479)  by  Hagen  in  several  diverse  inflammations  ( Schmidts 
JaL  m cl’xiv p.  146),  and  by  I.  Schmidt  in  chronic  synovitis  (Cen- 
n l \ n - iq76  552)  Dr  Hagen  has  even  used  these  injections 

^v^S  22  in  three ^cases  of  severe 

believed  threatened  diphtheria,  throwing  the  remedy  mto 

hood  of  the  second  tracheal  cartilage.  Dr  Moses  K.  Tayte  ^ 

Journ.  Med.  Sci.,  April,  1882)  has  used  injections  m one  hu  ^ 

fiftv  ca^es  of  buboes  and  otherwise  enlarged  glands,  w 

“s  He  throws  into  the  inflamed  part  about  twenty  m, nuns  of  an 

eight-grain  solution  of  the  acid,  previously  chilling  the  surf  h 

an  ether  spray.  The  total  evidence  seems  to  show  that  th.s 

" — peases  of  — 

now  on  record  is  quite  large,  and  the  list  is  cons  an  y „ ^ ^ wiole, 

symptoms,  although  varying  wit  in  cci  am  i • time  af\er 

quite  uniform.  They  almost  always  app  mi  tv  of  the  fatal  result 

the  ingestion  of  the  poison.  Sometimes  the  rajudityof  the  to  ^ 

almost  equals  that  of  prussic  acid  poisoni  . about  an 

(Phila.  Med.  Times , vol.  ii.  p.  284)  recous  * feu 

ounce  is  supposed  to  have  been  ingested  and  in  wh  ch  tta  ” 
unconscious  within  ten  seconds  after  taking  the  fatal  drau, 


. 1.  « - sixty -nine  cases  of  -Mi  •*  »— 

collected  by  n.  Kobcrt  (Schmidt’s  Jahrb.,  csciv.  2 ). 
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minutes  afterwards  was  totally  unconscious,  pulseless,  with  irregular 
distant  gasping  respirations,  and  in  less  than  a minute  later  was  dead, 
apparently  from  cardiac  paralysis,  since  the  impulse  of  the  heart  was 
entirely  lost  before  the  cessation  of  respiration.  Generally  some  min- 
utes elapse  before  the  symptoms  develop  themselves : nausea,  cold 
sweats,*  and  stupor  deepening  rapidly  into  insensibility  and  collapse, 
are  the  most  frequent  phenomena.  During  the  period  of  insensibility, 
complete  abolition  of  reflex  movements  and  anaesthesia  of  the  mucous 
membranes  have  sometimes  been  noted  (case,  Journ.  de  Pharm.  et  de 
Chim.,  Dec.  1871) : indeed,  it  is  scarcely  doubtful  that  in  all  cases  both 
sensibility  and  reflex  movements  are  profoundly  affected.  Convulsions 
are  only  exceptionally  present.  The  symptoms  of  collapse  are  usually 
well  developed,  and  the  pulse  is  generally  feeble  and  very  frequent,  but 
has  been  recorded  as  being  reduced  to  from  forty  to  fifty  per  minute 
(case,  Med.  Times  and  Gaz.,  April,  1871).  Hemoglobinuria  has  been 
noted.  Dyspnoea  is  often  extreme  ; the  respirations  may  be  stertorous, 
are  usually  very  rapid,  and,  in  the  advanced  stages,  shallow.  In  very 
rapid  cases  they  are  irregular  and  suspended  at  intervals.  Total  tem- 
poiary  amaurosis,  with  contraction  of  the  pupil,  has  been  noted  (case, 
Beilin.  Klin.  Wochenschr xix.  748).  Death  may  occur  in  a very  few 
minutes ; but  usually  the  patient  lives  from  one  to  ten  hours,  and  life  has 
been  protracted  for  sixty  hours  (case,  Sydenham  Soc.  Year-Book , p.  446 
, amount  taken,  one  and  a half  ounces  of  the  commercial  acid). 
In  some  cases  a great  amendment  has  occurred  and  consciousness  been 
restored,  but  after  some  hours  rather  sudden  fatal  collapse  has  come  on 
(case,  Brit.  Med.  Journ.,  Feb.  1861).  The  minimum  fatal  dose  of  car- 
bolic acid  is  not  known ; but  half  an  ounce  has  several  times  caused 
death  (Med.  Times  and  Gazette,  1870,  ii.  474 ; Phila.  Med.  and  Sura. 
Rep.,  Jan.  1870,-  Lancet,  1878,  ii.  510),  and  a little  over  a drachm  is 
reported  to  have  killed  a man  sixty-four  years  old  ( London  Lancet , 
1869,  i.) ; in  a case  of  puerperal  metro-peritonitis  fifty  drops  contrib- 
uted towards  the  fatal  result  (Dr.  A.  D.  L.  Napier,  Trans.  Med.-Chir 
Soc.  Edmb.,  n.  75). 

Tie  free  external  use  of  carbolic  acid  is  by  no  means  devoid  of 
anger : Dr.  Falckson,  after  two  hours'  exposure  to  carbolic  acid  spray 
recovered  from  hm  urine  thirty  grains  of  carbolic  acid  (Arch.  /.  Klin. 
Cferarg.,  xxvi.  204),  and  he  describes  a marasmus  or  chronic  poisoning 
resulting  from  the  surgical  use  of  the  remedy.  The  symptoms  are 
said  to  be  headache,  loss  of  appetite,  bronchial  irritation,  which  finally 
play  become  very  severe,  severe  pains  in  the  region  of  ihe  kidney  re 

theTegs  T°fSce"f  ’’''“‘'“'T  ' ™ritras  Parasthesto,  and  loss  of  power  in 

the  legs.  (See  also  paper  by  Dr.  Wallace,  Brit.  Med.  Jmrn.,  April.  1 S70  ) 

There  have  been  numerous  cases  of  acute  poisoning  from  the  ex- 

to  Z£.  Tn'i”h  T"'  «*»  - 

tho  injur-, 1 r„t  | ,d  “*  ”“h  “•  ■»*“«  MTM  nut,  no  twont  came  from 
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ternal  uso  of  carbolic  acid.  A single  vaginal  injection  has  produced 
very  severe  constitutional  results  ( Schmidt's  Jahrb.,  Bd.  cci.  p.  - )■ 
Professor  B.  Kohler  reports  (.Ibid.,  Bd.  civ.  p.  276)  the  cases  of  two 
journeymen  joiners,  suffering  from  ecabies,  who  applied  externally 
each  about  a half-ounce  of  carbolic  acid,  in  watery  solution.  ne  o 
them  was  found  dead.  His  fellow,  who  suffered  from  unconsciousness 
and  drunken  delirium  ending  in  unquiet  sleep,  after  his  recovery  stated 
that  directly  after  rubbing  himself  with  the  solution  he  had  giddiness, 
that  seven  or  eight  minutes  later  his  companion  complained  of  burn.  g, 
but  that  of  what  took  place  after  this  he  knew  nothing.  ■ 
necessary  to  refer  in  detail  to  eases  in  which  serious  results  have  fol- 
ded the  surgical  use  of  carbolic  acid.f  In  the  London  Medical  Be, 
ord,  Oct.  15,  1887,  is  recorded  a very  severe  case  of  P°w°mng  a 
infant  produced  by  the  use  of  carbolised  cotton  wool.  In  vo bn  18  0 
of  the  Medical  Times  and  Gazette  is  narrated  a curious  cas ^ of  fa 
poisoning  from  inflammation  of  the  external  parts  and  of  the  recto 
produced  in  a child  by  its  sitting  upon  a block  on  which  some  of  the 
Sid  had  been  thrown.  A serious  result  which  has  been  known . * 
follow  the  application  of  phenol  to  a s ight  wound  of  the  Anger  is 
o-amrrene  of  the  whole  member  {L Abeille  Med.,  Dec.  11,  )• 

affinned  with  somewhat  doubtful  truth,  that  the  absorption  m these 
“through  the  surrounding  skin  rather  tlmn  from  he  woun  , 
and  that  if  contact  of  the  carbolic  acid  dressing  w.t .the 

vented  by  a coating  of  gutta-percha  upon  the  latter  all  g 

noisoning  is  averted  {Med.  Times  and  Gag.,  1878,  n.  461). 

P The  diagnosis  of  carbolic  acid  poisoning  during  life  ought  in  mos 
casest  bep  acticable  ; for,  although  the  symptoms  simulate  some  form 

Ttnonlexy  too  closely  for  the  diagnosis  to  be  made  from  them,  very 
of  apoplexy  too  c y^  ^ ^ be  porceived  about  tbe  person  of 

ened  or  corrugated  patches  of  mucous  membrane.  Either  t , 

£.* ."“a  ■ >•»*-.  - ,*e"  “ 

grass-green,  but  it  may  appear  treated  with  nitric  acid  and 

ccii.,  p.  238).  This  carbolic  acid  urine,  it  tioatcu  

* For  other  fatal  cases,  consult  Bull.  Thirap.,  absorption  by  a wound 

t Consult  British  Medical  Journal  ^ jjM  Medical  Journal,  lM, £ 

four  inches  long;  New  York  Medical  0atet  a’A\  ’s  a 461.  Wiener  Med.  l»*oc hen.ehn/t, 
220, -two  fatal  cases;  Med.  Tune,  and  Oaz.,  13,8, 

1879,  xxix.  1233. 
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afterwards  with  potassa,  becomes,  after  a certain  degree  of  concentra- 
tion, blood-red  or  brown-red,  changing  through  pea-green  to  violet. 
Carbolic  acid  mixed  with  urine  does  not  answer  this  test  ( Schmidt's 
Jahrbucher,  Bd.  clxiv.  p.  144). * The  absence  of  carbolic  acid  urine 
proves  that  the  case  is  not  one  of  poisoning.  Baumann  and  Hueter 
declare  that  the  earliest  symptom  of  the  poisoning  is  disappearance  of 
the  sulphates  from  the  urine  ( Zeitschr . f.  Physiol.  Chem .,  i.).f 

In  a case  of  carbolic  acid  poisoning  emetics  are  generally  useless, 
owing  to  the  paralysis  of  the  stomach  which  exists,  and  the  stomach- 
pump  must  be  employed  to  empty  the  viscus.  Alkalies  in  excess  are 
of  some  value,  according  to  Husemann,  who  employs  a saccharate  of 
lime,  J and  the  free  ingestion  of  oils  was  formerly  recommended ; but  to 
Baumann  and  Hueter  (Med.  Times  and  Gaz.,  ii.,  1878)  belongs  the  credit 
of  discovering  the  proper  antidote  to  carbolic  acid.  They  found  that 
during  carbolic  acid  poisoning  the  sulphates  disappear  from  the  urine, 
and  that  if  a soluble  sulphate  be  given  freely  to  an  animal  poisoned 
with  carbolic  acid,  the  latter  will  be  converted  into  a harmless  sulpho- 
carbolic  acid.§  Sonnenburg  discovered  that  in  patients  presenting  the 
dark-colored  urine  and  other  symptoms  of  poisoning  resulting  from  the 
too  free  external  use  of  the  acid  all  trouble  disappears  upon  tbe  adminis- 
tration of  the  sulphate  of  sodium ; and  Dr.  D.  Cerna  ( Phila . Med.  Times, 
ix.  593)  has,  in  an  elaborate  series  of  experiments  upon  animals,  em- 
ployed the  sulphate  of  magnesium  with  entire  success : so  that  it  may 
be  considered  established  that  a soluble  sulphate  is  the  proper  antidote 
to  cat  bolic  acid,  and  that  it  should  be  employed  very  freely  and  in 
all  stages  of  the  toxaemia,  as  being  capable  of  neutralizing  the  poison 
in  the  blood.  The  chemical  history  of  phenol  inside  of  the  body 
explains  why  the  sulphates  are  so  efficient.  Dr.  De  la  Bate  (Bull. 
Gen.  de  Therap.,  ev.  418)  affirms  that  he  obtained  very  happy  results  in 
one  case  of  cai’bolic  acid  poisoning  from  inhalations  of  oxygen.  Dr. 
Jos.  Szydlowsky  saved  a pulseless  and  apparently  dying  child  ten  hours 
after  the  ingestion  of  the  carbolic  acid,  by  hypodermic  injections  of 
ether  and  the  administration  of  dilute  sulphuric  acid  and  sulphate  of 
sodium  (St.  Petersb.  Med.  Wochenschr.,  1883,  x.  87).  So  long,  therefore, 
as  a patient  can  swallow,  the  antidote  of  carbolic  acid  should  be  given.’ 


T ^°r  method  of  detecting  carbolic  acid  in  urine,  see  Land.  Med.  Itec.,  1877,  p.  455 

boili!  I f dlm‘nUti0n  0f  sulPhates  in  the  urine,  remove  any  albumen  present  by 

boiling,, acidify  w,th  acetl°  acid,  and  add  chloride  of  barium  in  excess.  This  reagent  gives  l 

amt;  n^: ; -8ulpl:ato-of  barium  in  the  pro3en°°  °f  ^ 

ation  in  carbolic  acid  poisoning. 

f Dissolve  sixteen  parts  of  sugar  in  forty  parts  of  distilled  water,  and  add  five  parts  of 

z;ivlhdr t-  •“™s ii~ i-  «.r“  i i 

llie  product  thus  obtained  dissolves  easily  in  water. 

| For  a study  of  sulpho-carbolio  acid,  see  La  Tribune  Mid.,  July  1884  328  M F 

gativ0i  V 1 * C>  1882’  m-  42)  finds  the  acid  is  simply  a feeble  pur- 
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Carbolic  Acid  as  an  Antiseptic  and  Germicide.— In  1870,  Grace  Calvert 
proved  that  albumen  was  preserved  for  eleven  days  when  mixed  with 
carbolic  acid,  and  Dr.  John  Dougall  that  one  twenty-five-hundredth 
part  would  destroy  spermatozoa  and  the  higher  infusoria.  Schroeter, 
in  1878  found  that  0.0501  per  cent,  (one  in  two  thousand)  would  keep 
flesh  for  four  weeks,  and  0.2  per  cent,  permanently.  It  was  soon  found 
that  the  acid  acted  even  more  powerfully  upon  moulds  than  upon  putre- 
factive organisms.  . . , 

The  first  to  study  the  action  of  carbolic  acid  upon  vaccine  lymph 

were  Braid  wood  and  Vacher,  and  their  experiments  have  been  repeated 
and  extended  by  Dougall,  by  J.  W.  Miller,  by  Hoppe-Seyler,  and  by 
Baxter  Each  of  the  last  two  observers  found  that  two  per  cent,  of 
the  carbolic  acid  destroyed  with  certainty  the  infective  power  of 
cine,  a conclusion,  on  the  whole,  not  discordant  with  that  of  the  othc 

0'JS  The  germicidal  power  of  the  drug  has  also  been  studied  by  Hugge, 
Eosenbach,  Baxter,  Sternberg,  Davaine,  Koch  and  Bly  th  Ai  oing,  Corn, 
vin,  Thomas,  and  various  other  observers,  upon  almost  all  the  known 
forms  of  infective  organisms. 

Their  concordant  testimony  shows  that  one  per  cent.  m.  an  aqueous 
solution  will  destroy  with  certainty  the  virulence  of  ordinary  septic 
“ d purulent  matters,  of  the  tuberele-baefflus,  and  of  the  m.erococe  of 
f xrlVhnlera  • some  of  the  organisms  related  to  putrefaction  have  a s 
W deto^dT; solutions this  strength:  but  to  produce  these  re- 
silts  witlTcertainty  the  contact  with  the  disinfectant  had  to  be  con- 
" many  hours.  Two  per  cent,  of  the  acid  m an  aqueous  solu- 

tion  was  required  to  destroy  the  infection  of  vaccine  or  of  glandei, 

‘,0  T“e,  it  is  true,  some  experiments  which  seem  — 

with  these  results,  especially  those  of  If £ Icid  » 

or  germicide,  and  it  is  very  evident  that  the  popular  estunate 
value  of  carbolic  acid  is  too  high. 

Creasotum  U.S .-Creasote,  a substance  closely  allied  to  carbolic 

acid,  is  prepared  from  wood-tar,  car- 

which  the  latter  is  obtained  from  coattar.  ^ ^ ^ which 

bolic  acid  solutions,  but  may  at  once  o » f ine  be  dipped  into 

is  much  more  smoky.  Moreovei,  if  a sp  after  th‘  hipse  of 

carbolic  acid,  and  then  into > 10  ^ This  does  not  occur  with 

half  an  hour,  assumes  a . distinct  blue  c coagulate 

creasote.  Again,  carbolic .acid  doe Verted  into 

collodion  ; and  by  the  action  o > " proportion  of  picric,  acid, 

oxalic  acid,  resinous  matter,  and  but  a small  p 1 
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Creasote  is  at  present  a rare  drug,  the  material  usually  sold  under  its 
name  in  the  drug-stores  being  really  a solution  of  carbolic  acid.  In 
their  therapeutic  value  the  two  substances  are  probably  about  equal.* 
Five  cases  of  creasote-poisoning  are  on  record : Muller  ( Wurtemb.  Oor- 
respondenz-Blatt,  1869),  T.  Stevenson  ( Guy's  Hosp.  Rep.,  1875,  xx.  144), 
Piirekhauer  ( Friedreich's  Blatter  f.  Gericht.  Med.,  1883,  430),  F.  Grinell 
(Med.  News,  xl.  345),  Manouvriez  (Soc.  Med.  Legale  de  France,  vii.  108). 
The  symptoms  are  like  those  of  carbolic  acid  poisoning, — i.e.,  uncon- 
sciousness, collapse,  stertorous  breathing,  and  great  cardiac  depression. 


Menthol, f or  Oil  of  Peppermint  Camphor,  has  lately  obtained  great 
notoriety  as  a local  anesthetic,  and,  if  freely  rubbed  upon  a part,  it 
undoubtedly  will  often  relieve  neuralgic  pains  when  they  are  super- 
ficial and  peripheral  in  their  origin  : its  solution  (2  to  10  grs. — fgi 
water)  is  said  also  to  be  very  effective  in  pruritus  ani,  chronic  painful 
eczemas,  urticaria,  etc.  Its  physiological  action  has  been  studied  by 
Paolo  Pellacani  (Arch,  f Exper.  Path.  u.  Pharm.,  xvii.  376).  In  the 
frog  it  causes  paralysis,  first  of  the  spinal  centres  and  finally  of  the 
nerve-trunks.  In  the  mammals  both  mobility  and  sensibility  are  de- 
pressed, the  animal  grows  cold,  the  respiration  becomes  slow  and  shal- 
low. Small  doses  excite,  larger  paralyze  the  frog’s  heart.  In  the  poi- 
soned mammal  there  were  very  curious,  unexplained  rhythms  of  rise 
and  fall  of  the  blood-pressure.  Dr.  Goldscheider  ( Archiv  f.  Physiol., 
1886)  has  been  led  to  the  conclusion  that  the  sensation  of  cold  pro- 
duced by  the  local  application  of  menthol  is  due  to  a special  influence 
exerted  upon  the  special  nerves  of  temperature  by  finding — first,  that 
after  the  application  of  a solution  of  menthol  in  lanolin  the  local  tem- 
perature is  increased  2°  0.,  although  a marked  sensation  of  cold  has  been 
produced,  and,  secondly,  that  the  cold  is  not  due  to  evaporation,  because 
covering  the  part  to  which  the  menthol  is  applied  with  a watch-glass 
does  not  affect  the  sensation.  The  doctor  also  found  that  if  the  menthol 
ointment  were  applied  to  one  side  of  the  forehead,  bodies  which  previ- 
ously had  caused  the  sensation  of  cold  no  longer  did  so,  and  that  appli- 
cations of  menthol  caused  the  sensation  of  warmth  upon  the  elbow  and 
the  volar  side  of  the  wrist,  positions  at  which,  according  to  Professor 
erzen,  similar  warm  sensations  are  caused  by  pressure  upon  the  nerve- 
ti  unk8.  Dr  S.  A.  Eussell  (Med.  Rec,  Hov.  1885)  affirms  that  menthol 
as  a lemarkable  power  of  controlling  superficial  inflammations.  He 
applies  an  ethereal  solution,  of  the  strength  of  from  10  to  50  per  cent 
two  or  three  times  a day  by  means  of  a camel’s-hair  pencil,  and  claims 
to  control  thereby  boils,  carbuncles,  superficial  abscesses,  etc. 


act'd.  This  substance  has  bcei'fotnd  by  STbu ZT'Mi.f'Tr  ^ W C''e°S<>"Wc 

have  active  antipyretic  and  other  the^euu!  p^tt'  * “*>  - 

they  proba'b.y  art phSo^TllTlinTd"  ^ "°  h°r°  C°nSid°rCd  b0CaUS° 
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THYMOL.  U.S. 

Thymol  is  found  in  tho  oil  of  thyme  and  of  some  other  plants.  It 
occurs  either  as  an  unobtainable  liquid  or  in  white  rhombic  or  acicu- 
lar  crystals.  It  has  been  used  with  satisfaction  as  a substitute  for  car- 
bolic acid  by  Yolkmann  and  Eanke,  of  Halle,  and  other  practitioners, 
but,  although  it  is  undoubtedly  powerfully  antiseptic,  does  not  seem  to 
have  rapidly  gained  favor.  Its  fragrant  odor  has  proved  a decided 
disadvantage,  in  summer  at  least,  by  attracting  swarms  of ; fliea . It  » 
not  free  from  poisonous  properties.  On  the  other  hand  it  is  c aimed 
that  it  does  not  irritate  the  skin,  and  has  a decided  influence  in  p e- 
venting  discharges.  Spencer  Wells  employs .its  watery  solution  (1  to 
1000  of  warm  water);  Yolkmann,  thymol  1 par  , g}cenu  - p > 
alcohol  10  parts,  water  1000  parts.  It  has  been  used  internally  by 
Balz  (. London  Med.  Record , 1878)  in  doses  of  thirty  grains  a . day,  or 
le8s  In  a few  instances  nausea  and  vomiting  were  caused.  There  was 
abundant  sweating,  singing  in  the  ears,  deafness, 

forehead,  reduction  of  temperature,  and  frequently  tohcea.  The 
urine  was  dark  greenish,  yellowish  brown  by  transmitted  light,  f 
from  albumen,  becoming  cloudy  and  grayish  white  on  the  addition of 
the  tincture  of  the  chloride  of  iron.  Violent  delirium  occurred  several 
times  also  marked  collapse,  and,  in  one  case  of  typhoid  ^vcr,  uncon- 
sciousness, with  most  alarming  collapse.  Hr.  Balz  cone  u es  * 
remedy  is  much  less  certain  and  more  dangerous  as  an  anLp^etic  tha 
is  salicylic  acid.  The  possession  of  poisonous 

been  confirmed  by  the  recent  experiments  of  Di.  3.  Knssn  ( 

Times  and  Qaz.,  Deo.  1878,  p.  716).  This  observer  found  that  when 
, „ On  its  and  rabbits  by  the  stomach  the  poison  acts  very  s ow  y 
fTfeebf; Taco  unt'of  ifs  slow  absorption,  but  that  when  injected 
?nto  the  circulation  it  produces  death  by  failure  of  respiration.  Coma , 
developed  some  time  before  death,  and  the  blood-pressure,  wh.oli i at Sr* 
maintains  itself,  now  falls  steadily.  Post-mortem 

tbl' ibloodtt:  TheCnto of  small  doses  o«hym»l 

had  no  perceptible  effect  except  to  * in  W 

has  the  power  of  dissolving  the  red  Wood'c“^“C'“th6  therapeutic  use 
The  evidence  already  forthcoming  indica 

conditions  of  the  mout  . or  trained  by  its  internal  ad- 

preeminently  fit  it.  That  any .b,"|  h been  said  to  condemn  it 

ministration  is  not  at  all  certain,  nuu  fa 
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as  an  antipyretic.  Kiissner  found  the  sugar  in  the  urine  of  a patient 
with  diabetes  reduced  by  from  one  to  two  grammes  of  thymol  per  diem  ; 
but  Fiirbringer  ( Deutsches  Archiv  f.  Klin.  Med.,  xxi.)  reports  a case  in 
which  one  gramme  daily  increased  the  sugar.  Kiissner  thinks  thymol 
(three  to  five  minims  of  a one-per-cent,  solution  three  times  a dajf)  of 
value  in  vesical  catarrh  and  in  infantile  diarrhoea,  and  found  that  inhala- 
tions (1  part  to  1000)  diminish  the  fever  and  expectoration  of  phthisical 
patients. 

Thymol  was  recommended  by  Dr.  Martime  as  an  antiseptic  sedative 
for  the  relief  of  the  diarrhoeas  of  typhoid  fever,  intestinal  catarrh,  etc. 
Dr.  F.  P.  Henry,  following  this  practice,  believes  that  he  has  obtained 
very  good  results  in  doses  of  thirty  grains  in  the  twenty-four  hours. 
(Med.  News,  Sept.  18,  1887.) 


RESORCIN. 

In  1864  IHasiwetz  and  Barth  produced  from  galbanum  a substance 
to  which  the  name  of  resorcin  was  given,  and  which  is  now  obtained 
as  a derivative  of  phenol.  It  occurs  in  colorless,  short,  aromatic  prisms 
or  plates  of  an  unpleasantly  sweet,  somewhat  acrid  taste,  which  on  ex- 
posure to  the  air  become  reddish.  It  is  freely  soluble  in  one  and  one- 

quarter  parts  of  water,  in  alcohol,  in  ether,  and  in  about  twenty  parts 
of  fixed  oil.  1 

Physiological  Action.— Resorcin  appears  in  its  physiological  prop- 
erties to  be  allied  to  carbolic  acid.  It  is  distinctly  poisonous  to  the 
lower  organisms,  and,  according  to  Martin  Cohn  (. Tnaug . Biss.,  Berlin, 

rw  Z e ir  ,AT^eer  ( U<2ber  daS  Resorcin>  Wurzburg,  1880;  also 
] nt,albL  f-  Med-  Wissens.,  1881),  a one-per-cent,  solution  of  it  is  suffi- 
cient to  arrest  for  a long  time  putrefactive  changes  in  the  urine  or- 
ganic  infusions,  and  even  animal  tissues.  Platt  states  CAmer.  Journ. 
i e ri . Sci.,  vol.  i 1883),  however,  that  it  is  distinctly  inferior  to  carbolic 
acid  as  an  antiseptic.  When  given  to  the  lower  animals  (Dujardin- 
Beaumetz,  Bull.  Therap .,  ci.  113)  it  causes  tremors,  loss  of  conscious 
ness,  and  epileptiform  convulsions,  which,  when  the  dose  has  been 

dirtwSw othrZT  ^ ^ Vi°lent’  UQtil  the  leasing 
disturbance  of  breathing  ends  in  respiratory  arrest  Durino- 

spasms  the  temperature  of  the  animal  is  distinctly  elevated  but  when 

there  is  quiet  narcosis  it  may  fall  below  normal.  The  urine  b clmes 
olive-green,  deepening  into  blackish.  occomcs 

No  case  of  fatal  poisoning  in  man  has  been  recorded  The  latest 

n ThTel6  nTsoTe?6  ^ f ^ *“■  ^iness bSg 

after  a tirne  “d  ^ 

ness  and  violent  perspiration  with  m l (,g  3 owl8ed  m man  S"Mi- 

and  unconsciousness.  ' Inde";  Too  Z u T“‘/’  °"di"g  in 

of  resorcin,  dissolved  in  a nint  of  tat  a l'Tlred  “d  **  *">*»• 

disturbance  of  the  cerebration  and  ofti.!-  ” " ^ " mmute3'  Al1or 

and  of  the  special  senses,  h-e  fell  into  a 
39 
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condition  of  collapse,  with  cold  extremities,  epileptiform  convulsions 
with  loss  of  consciousness,  opisthotonos,  and  marked  disturbance  ot 
the  respiration.  Consciousness  did  not  return  for  five  10urs-  r- 
Murrell  records  {Med.  Times  and  Gtaz .,  vol.  ii.,  1881)  a case  in  which  a 
woman  took  one  hundred  and  twenty  grains  of  resorcin,  and  imme- 
diately felt  giddy,  had  sensation  of  pins  and  needles  all  over  her  an  a 
few  minutes  later  was  insensible,  with  closed  eyes,  clinched  ban  , 
pallid,  blanched  lips,  dry  tongue,  normal  pupils,  and  insensibie  conjunc- 
tiva; the  temperature  was  94°;  the  reflexes  were  entirely  gone  the 
pulse  was  weak  and  thready.  The  chief  action  of  resorcin i is  upon  the 
nerve-centres  although,  like  carbolic  acid,  it  probably  affects  all  lug  y 
organized^  tissues.  The  experiments  of  Dr.  Beyer 
Sci  April  1886)  show  that  it  has  a direct  action  upon  the  heart, 

doses  paralyzing  the  sinus  and  auricles  and  very  large  doses 
causino-  immediate  diastolic  arrest  of  the  whole  heart. 

Therapeutics.— As  an  antipyretic  resorcin  has  been  used  by  L^bt- 
heim  (Corresp.-Blatt  f.  Schweizer  Aerzte,  July,  1880),  Murrell,  and  other 
chnTcians  ft  is  probably  capable  of  acting  effectively,  but  it  appears 
to  be  distinctly  inferior  to  and  more  dangerous  than  other  antipy- 
retics and  of  late  years  has  been  employed  by  the  profession  solely 

"cal  remedy  in  diseases  of  the  skin  and  of  the  mucous  mem- 
as  a topmal  remedj ' recommended  it  as  an  antiseptic  stim 

1.  - ’ Iie  in  which  it  is  believed  to  do  good  pertly  by 

changes  in  the  contents  of  the  alimentary  cnnal 

" It' " 

ment  of  a spray  from  a five  >1  disease.  The  solution 

also  commends  the  remedy  high  y in  ic  nv  alleged  excel- 

St:  szssz:  ii— -v: ::: 
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alleged  to  exert  a powerful  effect  on  recent  cell-infiltrations,  and  to  bo 
extraordinarily  successful  in  chronic  eczema , where  there  is  much  thick- 
ening from  exudation,  and  even  i n psoriasis.  According  to  Andeer,  re- 
sorcin, in  powder  or  in  saturated  ethereal  solution,  is  a feeble  caustic, 
useful  in  the  treatment  of  chancres,  of  papilloma,  and  even  of  epithelioma 
and  diphtheria. 

Murrell  affirms  that  he  has  often  given  forty  grains  of  resorcin  at  a 
dose  every  four  hours  without  the  production  of  any  unpleasant  symp- 
toms ; but  this  is  probably  because  he  had  an  impure  article.  Of  pure 
resorcin  the  dose  may  be  set  down  as  from  two  to  five  grains.  For  use 
upon  the  mucous  membrane  the  strength  of  the  solution  may  vary 
from  one  to  twenty  per  cent.  Upon  the  skin  the  solution  or  ointment 
may  vary  from  five  to  thirty  per  cent. 


ACIDUM  SALICYLICUM— SALICYLIC  ACID.  U.S. 

Salicylic  acid  has  long  been  known  to  chemistry,  but  has  only  re- 
cently been  rendered  available  by  Professor  H.  Ivolbe,  who  discovered 
that  it  could  be  prepared  by  treating  a solution  of  carbolic  acid  in 
caustic  soda  with  carbonic  acid  at  a moderate  heat.  It  occurs  in  lono- 
acicular  crystals  or  in  the  form  of  a white,  dull  powder,  of  a peculiar 

pungent  odor,  and  a mild,  peculiar  taste,  accompanied  by  a transient 
sense  of  numbness. 


i ? \8  80J,Uble  m three  hundred  parts  of  water,  and  in  four  parts  of 
alcohol  By  warming,  glycerin  can  readily  be  made  to  dissolve  four 
grains  to  the  drachm ; no  precipitation  occurs  on  coolin^ 

Physiological  AcrroN.-When  salicylic  acid  is  gfven  to  man  in 
doses  just  sufficient  to  manifest  its  presence,  symptoms  closely  resem- 
bling cmchomsm  result.  These  are  fulness  of  the  head,  with  rearing 
and  buzzing  in  the  ears.  After  larger  doses,  to  these  symptoms  are 
a ded  distress  in  the  head,  or  positive  headache,  disturbances  of  hear- 
ina  and  vision  (deafness,  amblyopia,  partial  blindness),  and  excessive 

“S  , H * f °p A t0  ReiS9  (Berliner  Klin • Wochenschrift,  1875  p 
674),  decided  fall  of  temperature  without  alteration  of  the  pulse  a£ 

oceuis  , but  this  is  denied  by  other  observers  The  nelion  1 V 
system  of  the  acid  and  of  its  sodium  salts  false  o 1 ?°n  the 

tenson,  Petersb.  Med.  Zeitschrift  1875  n -2  ‘ mmormim  salt,  Mar- 

and,  as  save, -a,  cases  of  p“Xg 

occurred,  we  are  able  to  trnee  °*  these  agents  have 

an  intensification  of  the  symptoms  alread  mam[?8tations-  Along  with 
deafness,  strabismus  2 ! 7 menilonod1  there  are  ptosis, 

restlessness  passing  into  delirium  slow"]  °f  respiratl0n>  excessive 

and  involuntary 

mained  about  normal  but  in  eft.  i ' t e temperature  has  re- 
The  respiration  appears  t , , 7 collapse, 

ened  and  deepened.  In  some  “ T ’"X 

g.ve„  rise  to  the  most  violent 
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Dr.  Hastreiter  ( Med.-Chir . Corresp.-Blatt , Buffalo,  May,  1884)  that  thin 
dyspnoea  is  due  to  pulmonary  congestion  produced  by  cardiac  weakness 
is  plausible.  Sweating  usually  is  very  free,  and  the  urine  early  ie- 
comcs  albuminous.  Various  local  evidences  of  vaso-motor  weakness 
may  supervene,  such  as  rapidly  appearing  bed-sores  at  points  subjected 
to  pressure,  and  transitory  dark-colored  maculie  on  various  parts  of 
the  body*  In  several  cases  death  was  probably  produced  by  the  acid. 
The  most  conclusive  case  is  that  of  H.  Quincke  (Berlin.  Klin.  Wochen- 
schrift  xix  710).  The  chief  post-mortem  change  was  a breaking  down 
of  the  blood,  congestion  of  most  of  the  viscera,  and  ecchymoses  on  the 

““etTal even  the  therapeutic  use  of  salicylic  acid  has  pern 
duced  severe  skin-eruptions.  The  form  has  been  sometimes  like  that 
of  urticaria  in  other  cases  it  has  been  exanthematous  or  even  bulla- 
tous.  (For’  references  to  cases,  see  Dr.  S.  Bosenberg,  Deutsch.  Med. 

W°  In.6  so  me ' cases  of  salicylic  acid  poisoning  the  mental  disturbance  has 
been  prolonged  for  a week  or  more.  It  is  stated  that  upon  drunk- 
ards  the  acid  acts  very  unfavorably,  violent  delirium  being  a comrao 
and  early  symptom  of  its  influence.  There  are  also  some  persons  whose 
idiosyncrasies  are  such  that  mental  disturbance  is  produced  even  by 
moderate  doses  of  the  acid.  In  some  cases  the  delirium  is  cheerful  in 
otbersBis  melancholic  in  type.  In  the  mildest  form  it  is  manifest  d 
only  by  a tendency  to  dream  actively  and  to  talk  during  sleep^  In 
other  cases  the  roaring  in  the  ears  soon  becomes  ^ ^ 

turbances  of  vision,  which  grow  more  marked  until the  pat  ent  o 

in  delirium  tremens,  but  there  is  usually  little  or  no  terror  and 

1877, p.  278,-401  grains  of  £ \TTl 876  -4  M Thirap.,  1877,  xciii.  25. 

2,  681;  Berlin.  Klin.  Virginia  Med.  Monthly,  June,  1877,  forty-eight  grains  of 

t I„  the  case  recorded  m the  Vrrgt  * ^ violont  vomiting,  headache,  total  un- 

tho  acid  wore  taken  in  four  hou  . ? occurrod  forty  i10Urs  after  the  first  dose.  My 

consciousness,  and  stertorous  breath  . forty-eight  grains  was  taken,  or,  what  is 

b.M  i.  th.1  -ther  »«.!.  »«.  •'  ” d „d  S„g.  Wit 

more  probable,  death  was  from  some  other  cn . . rcportcd  by  Dr.  Frank  Ogston 

There  is  no  probability  that  in  the  a tgc  anything  to  do  with  the  untoward  symp- 

tBrit.  Med.  Journ.,  1883,  i.  809)  the  salicylate  bad  anything  of  Empis  and 

K u The  case  roported  by  Dixnouf  (These,  laris, 

toms  or  result.  The  case  rep  y ,md  opportunity  to  examine. 

Gublor  (Bull,  de  V Acad.  Mid.,  18,  7 ),  na  Afei.  Prceee,  1886, 

J For  collection  of  references  of  cases,  see  paper  by  J.  lvrueg  t 

xxvii.  405). 
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xciii.  276),  when  from  four  to  five  grammes  of  salicylate  of  sodium 
are  injected  into  the  veins  of  the  dog  the  first  result  is  a slight  accel- 
eration of  the  heart’s  action  and  of  breathing;  this  is  followed  by 
efforts  at  vomiting,  quietude,  loss  of  muscular  strength,  with  a decidedly 
ataxic  gait,  hebetude,  stupor,  and  finally  sleep.  When  death  occurs,  it 
is  preceded  by  dyspnoea  and  general  convulsions.  Kohler  is  probably 
correct  in  attributing  it  to  asphyxia.  After  these  general  considera- 
tions, we  can  probably  best  get  an  idea  of  the  physiological  action  of 
the  drug  by  studying  its  influence  upon  the  various  systems  in  detail. 

Circulation. — In  regard  to  the  action  of  salicylic  acid  upon  the 
arterial  pressure,  observers  are  so  much  at  variance  as  to  leave  the  sub- 
ject enveloped  in  mystery.  Kohler  (Centralbl.  f.  Med.  Wissensch.,  1876, 
pp.  163,  195)  affirms  that  when  salicylic  acid  or  salicylate  of  sodium 
in  solution  is  injected  into  the  jugular  vein,  there  is  an  immediate  fall 
of  blood-jiressure,  which  after  a large  dose  is  very  pronounced;  in  a 
short  time  the  pressure  rises  to  some  extent,  but  not  to  the  normal 
point,  while  the  pulse-waves  become  excessively  high  and  two-  or  three- 
peaked.  As  he  found  that  the  fall  of  pressure  occurred  after  section 
of  the  depressors,  the  vagi,  and  the  cervical  cord,  he  very  naturally 
concluded  that  it  was  due  to  an  action  upon  the  heart  itself.* 

In  1879  ( These  de  Paris),  Ilugues  Oltremare  found  that  moderate 
doses  of  salicylate  of  sodium  increase  the  arterial  pressure  and  the 
frequency  of  the  pulse,  while  poisonous  doses  strongly  depress  the 
heart-force  and  the  blood-pressure.  In  accord  with  this  are  the  elabo- 
rate experiments  of  Danewsky  ( Arbeiten  d.  Pharm.  Laborat.  Moskau,  i. 
190).  He  found  that  at  first  the  arterial  pressure  was  increased,  partly 
on  account  of  an  increase  in  the  force  and  energy  of  the  cardiac  beat 
but  chiefly  as  the  result  of  excitation  of  the  vaso-motor  centre  Vaso- 
motor spasm  was  shown  to  be  the  main  factor  in  the  rise  of  the  blood- 
pressure,  by  the  inability  of  the  drug  to  increase  the  arterial  pressure 
after  section  of  the  spinal  cord.  The  action  on  the  heart  was  seemingly 
direct-  The  arterial  pressure  slowly  fell  during  the  later  stages  of 
poisoning,  the  heart-stroke  becoming  weaker  and  weaker,  and  finally 
being  extinguished.  J 

With  our  present  evidence  it  appears  probable  that  the  fall  of 
arterial  pressure  observed  by  Kohler  was  due  to  the  use  of  very  lar<m 
doses  and  that  moderate  doses  have  no  depressing  effect  upon  the  cl 

£ ‘Z  f'm,° T 1 tUnk’  ~ th  ^conclusion 

that  the  <hug  .8  depressant  to  the  heart  in  man,  and  is  not  to  bo  used 


* Professor  S6e  (Bulletin  de  l’ Academic  de  Mhlccinc,  1877  „ 6971  ...... 

penments  there  has  been  no  action  whnfn™-  „ ’ .’  P'  states  that  in  Ins  ex- 

but  there  is  reason  for  believing  that  those  ncautivo  l 'lf0'!'1  pr0ssuro  or  tho  Pu|s°-ratej 
S6e  gave  tho  acid  by  the  mouth  and  studied  the  hi  1 °SU  3 W°[°  reachod  because  Professor 
since  Kohler  found  (loc.  cit.)  that  inieetio  f "prcSsuro  before  tho  drug  was  absorbed, 

and  rabbits  failed  to  affect  tho  blood-pressure  ."thou- Tth'1”  T'  ^ ^ St°m‘lChs  °f  dogs 
similar  manner  did  depress  tho  force  of  tho  circulation  1Um  adm'™tored 


in  a 
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when  cardiac  weakness  exists.  This  is,  however,  earnestly  combated 
by  E.  Maragliano  (. Zeitschrift  f.  Klin.  Med.,  1884,  via.  248),  who  ias 
made  a very  large  number  of  sphygmograpliic  studios,  and  a so  a senes 
of  experiments  with  the  sphygmomanometer  of  Basch  and  finds  le 
arterial  pressure  usually  elevated,  and  never  depressed  by  therapeutic 
doses  of  the  drug.  I believe  that  the  general  nervous  depression  which 
the  drug  produces  when  very  largely  given  has  been  mistaken  by 
clinicians  for  a cardiac  depression;  but  it  must  be  remembered  that 
when  administered  continuously  the  salicylates  probably  accumulate  m 
the  system,  and  may  reach  the  amount  necessary  to  depress  the  heart 
Nervous  System.— Our  knowledge  of  the  action  of  the  drug  up 
the  nervous  system  is  very  imperfect.  According  to  See,  the  violent 
convulsions  that  precede  death  are  in  the  lower  animals  a most  the 
sole  evidences  of  disturbance  of  the  nervous  system, -the  reflex 
power  of  the  spinal  cord,  the  general  sensibility,  and  the  conduc  mg 
power  of  the  nerve-trunks  not  being  affected.  M.  Bochefontame  affirms 
however  ( Le  Progres  Med.,  1877,  p.  630),  that  in  the  frog  the  drug  acts 
as  a paralyzant,  destroying  the  functional  power  of  the  spma1  centres 
while  according  to  M.  Laborde  four  grammes  of  a salicylate  will  p 
duce  in  the  dog  profound  cutaneous  anaesthesia  (Ibid.,  b 

Bespiration'lln  Kohler’s  experiments  upon  rabbits  and  Danewsky  s 
experiments  upon  dogs,  the  respiration  during  t einjec  ion  , 

or 'its  sodium  salt  into  a jugular  vein  was  decidedly  quic^e^d^  but 
after  a time  the  rate  fell  to  much  below  the  normal.  When,  ^ Kohler  s 
experiments,  the  pneumogastrics  were  divided  during  e > pen 

tarda  tion  the  frequency  of  the  respiration  was  still  fuithe,  esseneu. 
Danewsky  practised  section  of  the  vagi  before  exhibiting  the  nig  ai 
durinv  the  tot  stage  of  accelerated  breathing.  In  the  hist  instance 
he  found  that  the  breathing  was  only  slightly  accelerated  by  the  diug , 
in  th  second,  that  the  quickened  respiration  fell  to  the  same  slowness 
ThaUs  seen  in  the  unpoisoned  animal  with  cut  pneumogastr.es. 
experiments  were  too  few  to  be  conclusive,  but  indicate  the  couec 
onus  deduction  that  the  quickening  of  respiration  is  aig  j d 
an  irritation  of  the  pulmonary  vagi  and  not  solely “ A 0“  Xu- 
upon  the  respiratory  centres.  There  is,  however, 

— a gradual  or  sometimes 
nonna/nien^and  npon^nimals,  very  large 

had  no  effect  upon  the  temperature  (lac.  c,t).  with 
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effect  in  three  cases  was  various,  in  two  cases  negative,  in  three  a lessen- 
ing of  the  daily  alterations  of  temperature,  in  three  a slight  lowering 
of  temperature,  and  in  one  a fall  of  0.8°  C.  ( Centralbl.  f.  Med.  Wissens., 
1876,  p.  403).  Danewsky  states  that  in  normal  animals  and  man  the 
influence  of  the  acid  upon  temperature  is  slight  and  inconstant.  The 
evidence  seems  to  show  that  salicylic  acid,  like  quinine,  has,  in  non-toxic 
doses,  little  or  no  decided  action  upon  the  temperature  in  health.  In 
one  or  two  experiments  upon  himself,  Mr.  North  ( Practitioner , xxiii. 
184)  found  that  the  acid  exerted  a decided  influence  in  preventing  the 
rise  of  bodily  temperature  normally  caused  by  exercise. 

Dr.  Hobart  A.  Hare  has  reported  ( Therap.  Gaz.,  vol.  iii.  p.  450)  a 
series  of  expex-iments  made  for  the  purpose  of  determining  the  in- 
fluence of  salicylic  acid  upon  the  production  and  dissipation  of  animal 
heat.  Unfortunately,  however,  the  doses  which  he  employed  wei’e  not 
sufficiently  large  to  produce  positive  i-esults.  Especially  was  this  true 
in  the  experiments  made  upon  animals  suffex’ing  from  fever.  Ixxdeed, 
thei’e  was  not  in  those  animals  suffering  fx*om  fever  any  fall  of  bodily 
temperature  under  the  influence  of  the  salicylic  acid  administei-ed.  To 
attempt  to  reason  from  the  results  reached  as  to  the  method  of  the 
action  of  salicylic  acid  when  it  does  cause  fall  in  bodily  temperature 
seems  to  me  futile. 

The  first  effect  of  a single  antipyretic  dose  in  fever  is  usually  a pro- 
fuse sweat,  which  may  appear  fifteen  minutes  after  the  ingestion  of 
the  remedy  (Ewald,  Practitioner , xvi.  200).  Yery  shortly  after  this 
the  temperature  begins  to  fall,  and,  according  to  Justi  ( Centralbl . f.  Clii- 
rurgie,  1876,  p.  629),  the  depression  reaches  its  maximum  in  about  six 
hoxxrs.  The  sweating  is  profuse  and  exhausting,  amounting,  accox’dino- 
to  Ewald,  not  rarely  to  seven  hundred  and  fifty  grammes  The  per 
spiration  can  scarcely  be  the  only  factor  in  the  reduction  of  tempera- 
ture, as  there  appears  to  be  no  relation  between  its  axnount  aixd  the 

degree  of  the  fall,  and  it  usually  ceases  before  the  latter  reaches  its 
maxirauxxi. 


The  statements  in  regard  to  the  action  on  the  pulse  in  fever  vary  so 
much  as  to  suggest  that  when  any  decided  lessening  of  the  cardiac 
beat  does  occur,  xt  is  dependent  upon  the  fall  of  temperature  Thus 

t 1876’  p-  25>’  0ulmont  Progns  Med .; 

18 1 7,  p 587),  and  Moelx  ( Deutsches  Archiv , xvii.  592)  have  all  observed 

the  pu  se-rate  to  fall  with  the  fever-heat,  while  L.  Schroeder  affirms 
that  after  moderate  doses  the  pulse  is  slackened,  after  large  onesquick- 
ened  and  Ewald  and  other  observers  state  that  it  is  usually  not  affected. 

e antipyx etxc  dose  employed  varies  somewhat.  Ewald  o-h-es  as  a 
minimum  to  the  adult  seventy-five  grains,  repeated  in  five"  houxs  if 
necessary ; Justi  from  ninety  to  one  hundred  and  twenty-five  grains 
Absorption  and  Elimination.— Salicylic  acid  appears  to  be  absorbs  1 
very  rapidly.  Drasche  ( Centralbl.  f.  Chin,  1876,  p 777)  affirms  that  iUs 
on  y necessary  to  apply  its  alcoholic  solution  to  the  sound  skin  for  a 
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short  period,  in  order  to  find  the  drug  in  the  urine.  Owing  to  the  in- 
solubility of  salicylic  acid,  the  problem  of  the  method  ol  its  absorption 
and  of  the  state  in  which  it  circulates  in  the  blood  early  attracted  atten- 
tion Salkowski  ( Berlin . Klin.  Wochenschr.,  1875,  p.  297)  pointed  out 
that  the  acid  in  the  blood  probably  exists  in  the  form  of  a salicylate  of 
sodium.  Professor  Binz  supposes  (Land.  Pract.,  xxvi.  443)  that  t e 
acid  is  liberated  in  the  blood  by  the  carbonic  acid  formed  in  the  tissues. 
The  only  basis  for  this  theory  consists  in  the  fact  that  by  passing  car- 
bonic acid  gas  through  a solution  of  phosphate,  carbonate,  and  sali- 
cylate of  sodium,  agitating  with  ether,  and  separating  and  evaporating 
the  latter,  crystals  of  salicylic  acid  are  obtained.  It  is  evident  that  if 
in  the  blood  changes  take  place  similar  to  those  which  occur  in  this 
solution,  salicylic  acid  should  be  yielded  to  ether  shaken  with  the  blood 
of  an  animal  poisoned  with  the  drug.  Feser  and  Fnedeberger  found 
that  unless  enormous  doses  of  the  drug  were  injected  into  the  blood,  so 
as  to  produce  immediate  violent  convulsions  and  death,  the  vital  fluid 
of  the  poisoned  animal  yielded  nothing  to  ether.  In  Koh  er  s experi- 
ments (Centralbl.  f.  Med.  Wissens.,  1876,  p.  553),  when  salicylic  acid  was 
dissolved  in  normal  blood  no  acid  was  yielded  to  ether,  but  when  the 
blood  of  asphyxia — i.e.,  blood  supersaturated  with  carbonic  acid-was 
employed,  a very  notable  amount  of  the  acid  was  extrac  ed  by  the 
ether  These  experiments  seem  to  me  to  warrant  the  conclusion  that 
when  the  blood  is  in  the  normal  condition  the  alkaline  salicylates  aie 

not  decomposed  by  the  carbonic  acid  in  it. 

Feser  and  Friedeberger  ( loc . cit.)  have  advanced  the  theory  that 
salicylic  acid  circulates  in  the  form  of  an  albuimnate  This  has  re- 
ceived some  support  from  the  experiments  of  Farsky  (Sltzb  d.  k.  Mad 
d Wissens  lxxiv.,  Bd.  ii.),  which  seem  to  show  that  the  acid  is  capable 
of  forming  such  a compound*  On  the  other  hand,  the  theory  is  contra- 
dicted  by° the  results  of  Fleischer  (Jfcd.  Central^  1876,  p.  628),  who 
digested  albuminous  solutions  with  the  acul,  and  aftei  coagu  a - 
S found  all  the  acid  in  the  filtrate,  and  who  also  treated  the  blood 
of  poisoned  animals  in  a similar  way,  and  found  the  salicylic  acid  only 

111  Slewing1  al)1  thifiT  evidence  together,  it  seems  a probable  conclusion 
that  salicylates,  when  administered  internally,  enter  the  vital  fluid  and 
circulate  there  as  salicylates,  and  that  salicylic  acid  ^^elf  is  piobably 
converted  by  the  alkaline  juices  of  the  alimentary  canal  into  a salt,  a 
as  such  enters  the  system  and  exerts  its  influence  on  the  organism. 

Salicylic  acid  escapes  from  the  body  chiefly  through  the  km  )»-t 

acid  largely  present  in  the  residue.  of  iron  carefully.  At 

* - - - 

ducod  (Kolbe). 
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Fiirbringer  and  Drasche  ( Centralbl.f . Chir.,  1876,  777)  failed  to  detect  it  in 
the  fajces,  tho  saliva,  the  bronchial  secretion,  or  the  sweat,  hut  M.  Mussy 
found  it  in  the  saliva  (Bull.  Therap,  xiii.  318),  as  did  also  M.  Balz; 
and  M.  Ouhnont  detected  it  in  the  serosity  of  a blister.  It  appears  in 
the  urine  very  soon  after  its  ingestion,  but  its  elimination  proceeds 
slowly.  Thus,  in  a case  of  exstrophy  of  the  bladder  it  was  detected 
in  the  urine  dripping  from  the  ureters  eight  and  a half  minutes  after 
its  ingestion  (Balz,  Arch.  d.  Ileilk.,  xviii.  60),  and  it  has  been  found  in 
the  urine  eight  days  after  the  exhibition  of  the  last  dose  (Byanow, 
Centralbl.  f.  Chirurg .,  1877,  p.  809).  The  latter  observer  also  found  it  in 
the  urine  of  a normal  man  as  a salicylate  twenty-five  minutes  after  its 
swallowing.  The  same  authority  states  that  it  is  excreted  partly  as 
salicyluric  acid,"1  partly  as  a form  of  salicin,  and,  he  believes,  to  some 
extent  as  oxalic  acid.  Urine  which  had  been  passed  some  hours  after 
the  ingestion  of  a dose  polarized  to  the  left.  Dr.  A.  E.  Stuart  ( Prac- 
titioner, xviii.  425),  after  so  small  a dose  as  nine  grains  of  the  acid, 
saw  free,  distinct  crystals  of  salicyluric  acid  in  the  urine.  It  is  pos- 
sible that  such  of  the  salicylic  acid  as  escapes  unchanged  from  the 
kidney  may,  as  first  excreted,  be  in  the  form  of  a salicylate,  but  be  set 
free  by  the  phosphoric  acid  of  the  urine;  at  least  such  would  be  indi- 
cated by  the  fact  that  in  Balz’s  case  of  exstrophy  salicylate  of  sodium 
appeared  in  the  urine  twelve  minutes  before  the  free  acid.  The  green 
color  of  the  urine  characteristic  of  the  free  use  of  salicylic  acid  ap- 
pears to  be  due  to  an  increase  in  the  formation  of  indican  (S.  Wolf- 
berg,  Deutsches  Archiv  f.  Klin.  Med.,  xv.  403;  M.  Bobin,  London  Med. 
Mc°jd,  1877,  p.  151),  or  else  to  pyrocatechin  (see  Bull.  Acad.  Med. , 
1877>  P-  70°)>  and  lt  1S  ^t  improbable  that  the  pyrocatechin  is  formed 
out  of  the  salicylic  acid.  The  urine  itself  is  often  augmented  in  quan- 
tity,  but  sometimes  it  is  diminished.  It  not  rarely  contains  albumen, 
evidently  the  product  of  a local  irritation  of  the  kidneys.  See  reports 
(loc.  at,  p.  705)  a case  in  which  the  renal  irritation  was  so  severe  as  to 
give  rise  to  hsematuna.  In  regard  to  the  solids  of  the  urine,  the  testi- 
mony varies  somewhat.  See  (loc.  cit .)  affirms  that  in  gout  tlm  uric  acid 

uS  ctedTw  ;fnVha,Vb°th  in  heaIth  a”d  - disease  the  urea 

Wissen  1877  d Joi  A Z9'  ^ qU°to<l  in  C‘ntralbL  Mcd- 
mssens,  1877,  p.  30),  on  tho  other  hand,  determined  an  increase  in 

tlTZZZT  WhilG  and  ®alamon  have 

tound  that  when  the  acid  is  exhibited  in  rheumatism  there  is  at  first 

an  enormous  increase  in  the  excretion  of  both  urea  and  uric  acid  fol 

'Z  * WhiCh  may  CMTy  th°  oami„atio„  below  the 

mal  In  acute  rheumat.sm  tho  first  increase  lasts  three  or  four  days 

in  subacute  rheumatism  one  or  two  days  • excretion  7 J 

is  also  at  , v > excretion  oi  phosphoric  acid 

also  at  first  rnereased  and  subsequently  lessened.  I„  experiments 


incnts 
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upon  dogs  Carl  Virchow  found  that  the  nitrogenous  elimination  was 
increased  by  salicylate  of  sodium  ( Zeitschr.f . Physiol.  Chem.,  vi.  <8). 

Summary. — In  full  doses  salicylic  acid  causes  symptoms  resembling 
those  produced  by  quinine,  but  after  larger  doses  there  are  mydriasis, 
marked  disturbance  of  respiration,  great  nervous  prostration,  delirium, 
dyspnoea,  and,  if  the  dose  has  been  large  enough,  death  by  respiratory 
paralysis.  Moderate  therapeutic  doses  appear  to  have  no  powerful 
influence  upon  the  circulation,  such  physiological  evidence  as  we  have 
indicating  that  they  increase  arterial  pressure  somewhat  by  exciting 
the  vaso-motor  centre  and  directly  increasing  the  cardiac  force  In 
overdoses  salicylic  acid  causes  fall  of  the  arterial  pressure,  partly  by  a 
direct  action  upon  the  heart.  Our  knowledge  of  the  action  of  the  acid 
upon  the  nervous  system  is  very  imperfect,  but  it  seems  to  be  a de- 
pressant of  the  motor  nervous  centres.  Moderate  doses  increase  the 
frequency  of  the  respiration,  probably  in  part  by  an  action  upon  the 
peripheral  pneumogastrics,  but  chiefly  by  a direct  influence  upon  the 
respiratory  centres.  Toxic  doses  paralyze  the  respiratory  centres,  lhe 
action  of  salicylic  acid  upon  the  temperature  of  normal  man  is  slig  t 
and  inconstant,  unless  toxic  doses  be  given;  in  fever  its  antipyretic 
influence  is  pronounced,  but  we  have  no  exact  knowledge  as  to  the 
method  of  its  action.  It  is  absorbed  and  circulates  m the  blood  prob- 
ably as  a salicylate  of  sodium,  and  is  eliminated  partly  unchanged  as  a 
salicylate,  partly  as  salicyluric  acid,  the  green  discoloration  of  the 
urine  being  due  to  indican,  or  perhaps  to  pyrocatechm,  which  may  be 
an  educt  from  the  acid.  The  exact  effect  upon  elimination  of  urinary 
solids  is  not  positively  determined ; it  probably  increases  nitrogenous 

elimination:  large  doses  irritate  the  kidneys. 

Therapeutics.— The  original  article  of  Dr.  E.  Butt  upon  the  action 
of  salicylic  acid  upon  temperature  in  fever  has  been  followed  by  a 
number  of  papers  (see  London  Med.  Record,  1876,  p.  193  ),  which 
show  that  the  drug  fails  in  some  cases  to  reduce  temperature,  bu 
seems  to  be  more  certain  and  decided  in  its  effects  than  is  quinine. 
The  question  as  to  whether  good  is  achieved  in  fevers  by  its  admin- 
istration  is,  of  course,  entirely  separate  from  that  as  to  its  power 
of  reducing  temperature.  It  is  certainly  possible  for  a drug  to  lower 
the  fever-heat  and  yet  to  do  far  more  harm  than  good  and  «« 
dence  at  hand  does  not  yet  seem  sufficient  to  answer  the  pr  . 
quiry  In  the  Semenoff’sclien  Military  Hospital,  from  January,  , 
to  the  middle  of  September,  1875,  two  hundred  and  eleven  cases  of 
typhoid  (?)  fever  were  treated  without  salicylic  acid  and  from  the  la 
date  to  March,  1876,  one  hundred  and  sixty  cases  with  the  acid.  The 

. Consult  also  Deutsche . Archie  f.  Klin  W.,™,  XV. 

314,  607,  092,  xviii.  401,  452,504;  Centralbl.  f.  . e • J***  [’  R Rli  Wochenechn/t, 

ii.  812;  Practitioner,  xvi.  200;  Land  Medial  Record  18,7,  ■ d t0 

1875,  693;  Lc  Progrit  Mid.,  1877;  Bulletin  Ac*d.  Mid.,  1877. 
its  action  on  pyamic  rabbits,  sco  FUrbringcr,  Joe.  c.(. 
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mortality  in  the  first  period  was  14.7  per  cent.,  in  the  last  19.4  per  cent. 
(Sehroedor,  Deutsches  Archiv  f.  Klin.  Med.,  xviii.  516).  In  the  garrison 
of  Stargard,  in  1872,  thirty-nine  cases  received  mild  cold-water  treat- 
ment ; in  1874,  sixty -three  cases,  cold-water  treatment  energetically ; 
in  1875,  thirty-five  cases,  the  salicylic  acid  treatment;  the  mortality 
being,  respectively,  30.7,  9.5,  and  8.5  per  cent.,  and  the  average  length 
of  treatment  66.6,  53.3,  and  37  days  (Jahn,  Ibid.,  p.  451).  Eiess  treated 
two  hundred  and  sixty  cases  of  typhoid  fever,  and  lost  24.2  per  cent. 
{Berlin.  Klin.  Wocliens.,  xii.  675).  He  asserts  that  the  duration  of  the 
disease  was  very  much  shortened.  These  statistics  are  all  that  I have 
been  able  to  glean  upon  the  subject,  and  apparently  leave  the  question 
at  issue  sub  judice.  The  superiority  of  antipyrin  and  antifebrin  has 
since  their  discovery  led  to  the  complete  abandonment  of  the  use  of 
salicylic  acid  in  fevers. 

The  antiperiodic  action  of  the  drug  does  not  appear  to  be  such  as  to 
entitle  it  to  confidence.  It  is  true  that  Senator  in  nine  cases  of  inter- 
mittent fever  had  but  one  failure  ( Berlin . Klin.  Wochens.,  1875) ; but  the 
general  drift  of  experience  coincides,  I think,  with  that  of  Helley, 
who  found  salicylic  acid  to  fail  in  obstinate  malarial  cases,  and  in  mild 


cases  to  require  longer  time  to  cure  than  does  quinine. 

The  antipyretic  properties  of  salicylic  acid  early  led  to  its  being 
used  in  rheumatism  * and  in  1876  ( Berlin . Klin.  Wochens.,  xiii.)  Strieker 
first  announced  that  it  was  an  exceedingly  valuable  remedy  in  this  dis- 
ease, usually,  when  given  in  hourly  doses  of  from  seven  to  fifteen  grains, 
causing  a disappearance  of  the  symptoms  in  a period  not  exceeding 
forty-eight  hours.  The  conclusions  of  Strieker  have  been  substan- 
tially confirmed  by  numerous  observers  in  Germany,  France,  England, 
and  this  country.  Although  some  cases  of  rheumatism  do  not  seem  to 
yield  to  the  drug,  in  the  great  majority  of  instances  improvement  sets 
in  within  twenty-four  hours,  and  is  rapidly  followed  by  disappearance 
of  the  pain  and  fever.  The  dangers  of  cardiac  and  cerebral  complica- 
tions are  certainly  lessened,  but  not  altogether  done  away  with.f  In 
excessive  rheumatic  hyperpyrexia  it  cannot  be  depended  upon  to  the  ex- 

I?™1®?  of  th®  C0Jd  bfh'  Jaecoud  states  ( Progres  Med.,  1877,  pp.  528, 
745)  that  he  has  found  it  of  great  service  in  chronic  rheumatism;  but  the 
general  testimony  appears  to  show  that  it  is  less  certain  in  the  chronic 
than  in  the  acute  disorder.  Jaccoud  also  states  that  in  acute  gout  it 
ac  s with  extraordinary  effect.  As  in  cases  of  habitual  gout  the  kidneys 
are  of  en  sermusly  affected,  the  urine  should  always  be  examined,  and 
if  it  be  found  albuminous  the  remedy  should  be  administered  very 
cautiously  Dr.  If.  Weber  has  seen  the  salicylates  act  most  happily  in 
gonorrhxal  rheumatism  {Bull.  Therap.,  xciii.  328).  Various  mishaps 


* E.  Euss  was  probably  the  first  to  make  trial  of  this  remedy 

688>'  0r°m  <*»*»  £»•">«, 
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(gangrene,  Bull.  Therap.,  xciii.  324  ; necrosis,  Brit.  Med.  Journ.,  1876,  pp. 

2,  776,  820,  843)  have  been  ascribed  to  the  use  of  the  acid  in  rheu- 
matism, but  these  were  in  all  probability  accidental  complications  of 
the  disorder.  Delirium  and  temporary  insanity,  sometimes  erotic,  have 
been  in  various  cases,  perhaps  correctly,  attributed  to  the  acid  { ew 
York  Med.  Record , xxi.  456 ; London  Med.  Record , 1882,  452). 

Salicylic  acid  was  at  one  time  highly  commended  in  diphtheria , but 
its  use  has  been  generally  abandoned,  and  although  in  chronic  cystitis 
and  chronic  pyelitis  it  is  still  sometimes  employed,  other  remedies  seem 

to  be  of  more  service.  . . , 

Administration. — The  maximum  dose  of  salicylic  acid  in  acu  e 

rheumatism  may  be  set  down  as  a drachm  in  the  twenty-four  hours, 
although  it  is  employed  by  some  practitioners  in  much  larger  doses 
The  salicylate  of  sodium  ( Sodii  Salicylas,  U.S.)  contains  forty-eight 
grains  of  the  acid  to  the  drachm : since  it  is  freely  soluble  in  water, 
and  is  less  unpleasant  to  the  taste  and  less  irritant  to  the  stomach,  it  is 
much  preferable  to  the  uucombined  acid.  From  sixty  to  eighty  grams 
of  it  may  be  administered  in  the  course  of  the  day  m a strongly  aroma- 
tized syrup.  The  best  method  of  exhibiting  salicylic  acid  is  either 
in  the  form  of  the  oil  of  gaultheria  (see  p.  622),  or  m that  of  the 
salicylate  of  ammonium.  This  may  be  extemporaneously  prepared  by 
taking  one  drachm  of  salicylic  acid  and  five  drachms  of  syrup  an 
adding  aqua  ammonia  in  sufficient  quantity  to  dissolve  the  acid.  The 
finished  product  will  be  about  six  drachms,  and  one  teaspoonful  will 
represent  ten  grains  of  the  acid.  If  during  the  use  of  any  preparation 
of  salicylic  acid  ringing  of  the  ears  or  other  evidences  of  ^oxicatio 
appear,  the  remedy  should  be  at  once  partly  or  entirety  withdrawn. 

1 Use  as  an  Antiseptic.- Salicylic  acid  was  originally  brought  to  the 
notice  of  the  profession  on  account  of  its  inhibitory  influence  on  putre- 
faction Kolbe  found  that  0.04  per  cent,  had  great  influence  in  prevent- 
souring  of  milk.  Bucholz  states  that  0.15  per  cent,  is  sufficient  to 
prevent  the  development  of  bacteria  in  ordinary  mixtr ires  and 

that  the  influence  of  0.005  per  cent,  is  plainly ^isffi k > ^ ^cen  . 

of  the  acid  killed  bacteria  in  vigorous  growth  (Archf.  & P . ’ 

Pharm  Bd  iv.).  The  salicylate  of  sodium  was  about  equal  to  the  p 
S ol  per  cent  destroying  the  bacteria  * In  the  preserve!, on  of  unue 
M yer  andTdbe  found' that  one  part  of  salicylic  acid  to  two  thousand 
parts  of  urine  was  sufficient  to  prevent  putrefaet.on  (Jmrn.  f.  PraJ.t 
S a id !.).  According  to  Kolbe  and  others,  saheyhe  acd  arrests 
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acid  was  sufficient  to  check  the  action  of  ptyaline  upon  starch ; for  the 
same  effect  ten  per  cent,  of  carbolic  acid  was  required.  The  digestive 
action  of  pepsin,  outside  of  the  body,  was  very  seriously  affected  by 
0.2  ]jer  cent,  of  salicylic  acid  in  Dr.  Miller’s  studies,  but  in  Kolbe’s 
experiments  the  ingestion  of  twenty  grains  a day  of  the  drug  had  no 
effect. 

Salicylic  acid  has  been  used  to  a considerable  extent  in  the  prepa- 
ration of  beer  and  wine,  and  for  the  preservation  of  various  articles 
of  food.  On  the  7th  of  February,  1881,  the  French  government  inter- 
dicted this  use,  and  in  1885  a commission  appointed  by  the  Academy 
of  Medicine  of  Paris,  at  the  suggestion  of  the  Minister  of  Agricul- 
ture, reported  (. Bull . Acad.  Med.,  vol.  xvi.,  1886)  that  it  is  proved  that 
the  prolonged  employment  of  even  very  small  amounts  of  salicylic 
acid  is  dangerous,  and  that  in  susceptible  individuals,  and  especially 
in  aged  persons,  it  is  apt  to  cause  disorder  of  digestion  and  disease 
of  the  kidneys. 

There  can  be  no  doubt  that  salicylic  acid  is  capable  of  accomplish- 
ing much  in  antiseptic  surgery,  but  it  does  not  seem  to  be  replacing 
eaibolic  acid,  as  it  at  one  time  bade  fair  to  do.  Its  freedom  from  odor 
and  comparative  freedom  from  poisonous  and  irritant  properties  are 
certainly  strong  points  in  its  favor:  nevertheless,  carbolic  acid  is  more 
geneially  employed,  and  Mr.  Callender,  after  twelve  months’  trial  in 
the  wards  of  St.  Bartholomew’s  Hospital,  has  formally  condemned 
salicylic  acid  as  much  inferior  to  carbolic  acid  (Trans.  London  Clin. 
Soc.,  ix.).  Thiersch’s  salicylic  acid  wadding  for  hermetically  sealing 
wounds  is  made  by  dissolving  two  ounces  of  the  acid  in  two  pints  of 
alcooho1  (SP-  Sr-  0-83),  diluting  with  twenty  pints  of  water  at  158°  to 
178°  F.,  saturating  with  this  six  pounds  and  eight  ounces  of  cotton 
batting  deprived  of  oily  matter,  and  afterwards  drying.  This  waddino- 
contains  three  per  cent,  of  the  acid;  for  some  purposes  a stronge? 
batting,  containing  ten  per  cent.,  is  prepared.  When  the  wound  or 
abscess  is  discharging  profusely,  jute  is  substituted  for  the  cotton 
batting,  because  it  is  much  more  permeable  to  pus.  An  efficient  oint- 
ment may  be  prepared  by  dissolving  one  and  a half  parts  of  the  acid 
in  two  parts  of  alcohol  and  adding  lard,  or  the  solubility  of  the  drug, 
m glycerin  may  be  taken  advantage  of. 

The  following  solutions  are  used  in  St.  Bartholomew’s  Hospital  : 
msphate  of  sodium,  three  parts ; salicylic  acid,  one  part ; water,  fifty 
parts-Sahcyl'c  acid  one  part ; olive  oil,  forty-nine  parts.-Salicylic 

Trt  ^ i /•  blCai;b0nat0  of  80dium>  half  Part;  water,  one  hundred 
p ts.  Salicylic  acid,  ten  parts;  borax,  eighteen  parts;  water,  one 

mm  red  par  s.  A twenty-five-per-cent,  solution,  which  will  bear  dilu- 

with  water  or  alcohol,  may  be  prepared  according  to  the  follow- 
ng  or  mi  i a R Acid,  sahcyl.,  5ii ; Sodii  biborat.,  3i ; Glycerin®  q s 

geffilv  Ltd  dan<1l  b°raxwith  four  Anidrachms  of  glycerin  ;’  heat 
g ntly  until  dissolved;  then  add  enough  glycerin  to  make  one  fluid- 
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ounce.  Professor  Thiersch  has  found  that  the  drug  cannot  be  employed 
for  cleaning  surgical  instruments,  because  it  corrodes  the  steel. 

OLEUM  GAULTHERIA— OIL  OF  GAULTHERIA.  U.S. 

Oil  of  gaultheria  is  a very  volatile,  slightly  straw-colored  liquid,  of 
a penetrating  peculiar  odor,  ninety  per  cent,  of  which  is  methyl  salt- 
cylate,  a substitution-compound  in  which  one  atom  of  the  hydrogen  o 
salicylic  acid  has  been  replaced  by  a molecule  of  methyl,  Oil,,  ihe 

formula  of  salicylic  acid  is  C7H603 ; of  methyl  salicylate,  C,  j ^ J 0,. 

When  oil  of  gaultheria  is  taken  into  the  animal  system,  one  atom 
of  carbon  and  two  atoms  of  hydrogen  in  the  methyl  are  removed 

by  oxidation,  and  C7  j J 03  becomes  C7H603.  C,  j J 03  has  an 

atomic  weight  of  152,  while  the  atomic  weight  of  C7H603  is  138  : B° 
that  the  administration  of  one  hundred  and  fifty-two  grains  of  rnethy 
salicylate  ought  to  be  equivalent  to  the  giving  of  one  hundred  and 
thirty-eight  grains  of  salicylic  acid.  As  one  hundred  and  sixty-nine 
grains  of  oil  of  gaultheria  contain  one  hundred  and  fifty-two  grams  of 
methyl  salicylate,  they  should  be  equivalent  to  one  hundred  and  thir  y- 
eight  grains  of  salicylic  acid. 

When  oil  of  gaultheria  is  taken  in  sufficient  dose,  it  causes  syn  p- 
toms  which  are  entirely  similar  to  those  that  are  produced  by  cor- 
responding  doses  of  salicylic  acid.  It  has  produced  severe  or  even 
fatal  poisoning:  thus  (P/uto.  Med.  Examiner,  June  1S5-),  Dx. 
reports  the  recovery  of  a boy  of  nine  years  after  the  ingestion  h. 
an  ounce  but  Dr.  Juvet  reports  (if.  V.  Med.  Gaz.,  1867)  a case  in  which 
half  an  ounce  of  the  oil  of  wintergreen  caused  death. 
large  doses  of  the  drug  is  often  attributable  to  the  vomiting  which  has 
been  produced  by  the  irritant  action  of  the  oil.  Aceoi ' 
periments  of  Drs.  H.  0.  Wood  and  Hobart  A.  Hare  (.Therap.  <i~>  188  , 
731  the  physiological  action  of  gaultheria  is  the  same  as  that  of  sail 
cylic^acid,  therapeutic  doses  being  entirely  decomposed  in  the  system, 
although  toxic  amounts  may  escape  m part  unchange  . u 

Oil  of  gaultheria  affords  a very  excellent  method  of  g-rng 
acid  in  cases  of  subacute  and  acute  rheumatism.  maj ■ ^ 

istered  in  emulsion  or  in  capsules  in  doses  o 10m  en  hvtn’ 

repeated  according  to  circumstances.  I uive  gn  en  as  o ng  wi)1 

dred  and  fifty  drops  of  it  in  twenty-four  hours,  thong  1 ^ t 

bear  more  than  half  this  amount  without  the  production  of  distinct 

symptoms,  which  should  be  a signal  for  withdrawal. 

SALICINUM— SALICIN.  U.S. 

Salicin  is  obtained  from  the  bark  of  the  willow 
occurs  sometimes  in  tabular  crystals,  more  Ied  ^ of  colc|  water, 

needles,  of  neutral  reaction,  soluble  in  about  t } 1 
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very  soluble  in  hot  water  and  in  alkaline  solutions.  Concentrated  sul- 
phuric acid  dissolves  it,  with  the  production  of  a boautiful  red  color. 
By  carefully  warming  it  with  dilute  sulphuric  acid  it  is  converted  into 
glucose  and  saligenin,  and  it  is  therefore  a glucosido. 

The  action  of  salicin  upon  the  animal  organism  is  not  known,  but 
would  seem  to  be  very  feeble,  as  Banke  ( Pjlanzenstoffe , p.  903)  is  said 
to  have  taken  nearly  three  oynces  of  it  without  any  notable  effect.  It 
is  certainly  rapidly  absorbed,  probably  as  salicin ; but  once  in  the  blood 
it  seems  to  be  quickly  decomposed,  the  products  of  its  change  appear- 
ing in  the  urine  fifteen  to  thirty  minutes  after  the  ingestion  of  a single 
dose.  This  change  does  not  appear  to  be  complete,  as,  according  to 
Husemann  (Pjlanzenstoffe,  963),  in  the  urine  of  man  and  rabbits  after 
the  ingestion  of  salicin  not  only  saligenin  and  salicylic  acid  occur, 
but  also  unchanged  salicin.  Further,  Falek,  injecting  salicin  into  the 
blood  of  the  dog,  found  that  it  chiefly  escaped  from  the  kidneys  un- 
altered. The  elimination  seems  to  go  on  slowly,  as  Senator  has  detected 
salicylic  acid  in  the  urine  sixty  hours  after  the  ingestion  of  a single 
dose  of  salicin  ( Berlin . Klin.  Wochens.,  1877,  181). 

In  1874,  Dr.  Maclagan,  led  by  some  fancied  dependence  of  rheu- 
matism upon  malaria,  began  the  use  of  salicin  in  acute  rheumatism, 
and  in  18 1 6 (Lancet,  1876,  i.  342)  he  announced  that  it  was  a specific 
remedy,  rapidly  abating  both  the  fever  and  the  local  symptoms.  In 
the  same  year  ( Centralbl . f.  Med.  Wissens.,  1876,  241 ; also  Berlin.  Klin. 
Wochens.,  1877,  181)  H.  Senator  confirmed  these  statements,  and  fur- 
ther affirmed  that  in  various  affections  he  had  found  salicin  to  have  an 
antipyretic  power  entirely  comparable  to  that  of  salicylic  acid.  If 
these  views  are  correct,  the  freedom  from  irritant  properties  and  dis- 
agreeable taste  make  salicin  superior  to  the  acid.  The  only  other  per- 
son who  has  tested  the  matter  on  a considerable  scale  is  Dr.  Buss  who 
does  not  find  that  the  drug  is  nearly  so  powerful  as  salicylic  acid  V Ber- 
hn.  Klin.  Wochens.,  xiii.  504).  If,  as  is  believed  by  Senator,  the  activity 
of  salicin  depends  upon  its  conversion  in  the  blood  into  salicylic  acid 

1 ;I8/am"r 't  aCt°n  Sh°uld  be  sIower  and  more  uncertain  than  that 
o ie  aci  . < urther  investigations  are  necessary  before  a positive 

condusion  can  be  reached  ; but  the  later  evidence  does  not  seem  to  be 
favoi able  to  salicin,  and  it  is  but  little  used.  In  regard  to  the  dose  em- 
ployed, it  is  worthy  of  remark  that  no  serious  symptoms  have  been  re- 
ported as  produced  by  salicin.  Senator  recommends  two  to  two  and  a 

“ ,,  iathmS  as, a moderate  doso  for  the  adult.  Maclagan  used  much 
smaller  doses,  twenty  grains  every  three  hours,  f 


* ®r.  Maclagan  asserts  {London  Lancet  1872  ii  1701  „„  _ „ . 

salicylic  acid,  but  as  salicin  that  he  hns  ■ ’ Proof  that  salicin  does  not  act  as 

cerebral  symptoms  due  to  largo  doses  of  salicvHc  r lcumatlc  patients  suffering  from 

the  cerebral  disturbance  ^ '“sm 

rheumatic  irritation,  and  not  to  the  salicylates?  ° th°S0  CaS08  Was  <luo 

"J"  Consult  Qilso  Drit,  Afcd  .Tnuvu  ••  in 

’’  |G>  “•>  an<l  B»«ton  Med.  and  Surg.  Juunu,  Feb.  187?. 


624 


GENERAL  REMEDIES. 


Salol  is  a white  crystalline  powder,  of  a faintly  aromatic  odor 
resembling  that  of  oil  of  wintergreon,  almost  insoluble  in  water,  and 
perfectly  tasteless.  It  is  a derivative  of  salicylic  acid,  one  atom  of  the 
hydrogen  of  the  acid  having  been  replaced  by  phenol.  It  belongs  to 
the  aromatic  ethers,  and  may  be  considered  chemically  as  a salicylate 
of  phenol.  Originally  prepared  by  Professor  Aron  Nencki,  of  Berne, 
it  was  introduced  into  medicine  by  M.  Sahli  ( Science  Med.,  April  14, 
1886)  When  in  the  upper  part  of  the  intestinal  tract  it  comes  in  con- 
tact with  the  pancreatic  juice  it  is  broken  up  into  its  original  constitu- 
ents, salicylic  acid  and  phenol,  yielding  about  thirty-six  per  cent,  of 
phenol  and  sixty-four  per  cent,  of  salicylic  acid*  After  its  free  use 
the  urine  becomes  black  from  the  products  of  destruction  of  carbolic 
acid  and  it  is  capable  of  causing  the  symptoms  of  poisoning  by  sali- 
cylic acid  and  by  carbolic  acid,  but  is  said  to  be  less  powerful  as  a poison 
than  are  its  ununited  ingredients,  probably  because  it  is  broken  up 

slowly  and  perhaps  escapes  in  part  unchanged.  . 

The  therapeutic  properties  of  salol  are  those  of  salicylic  acid,  and  a 
number  of  clinicians  have  reported  very  favorable  results  from  its  use 
in  rheumatism.  (See  Drs.  Bielschowsky,  Georgi,  Rosenberg,  and  Feil- 
chenfeld,  Therap.  Monatsh.,  1887 ; also  Lond.  Med.  Bee.,  Oct,  15,  1886, 
June  15,  1887,  Jan.  15,  1887;  also  Berlin.  Klin.  Wochens.,  No.  4,  188i, 
and  others.)  By  the  use  of  salol  the  ringing  in  the  ears  and  other 
ordinary  constitutional  symptoms  produced  by  salicylic  acid  can  be 
obtained,  and  there  is  no  doubt  that  the  drug  is  capable  of  performing 
in  rheumatism  the  role  of  salicylic  acid.  The  claim  that  it  is  mcapa  o 
of  producing  untoward  symptoms  and  that  it  agrees  better  with  the 
stomach  than  do  other  salicylic  preparations  is  doubtfully  sustained 
It  is,  however,  less  disagreeable  to  take  than  some  other  forms  of  the 
acid  but  in  my  experience  has  been  less  prompt  and  less  certain  m its 
influence.  It  has  been  used  as  a disinfectant  for  the  bowels  m yp  wu 
fever  and  cholera,  etc,  also  for  the  treatment  of  catarrh  of  the  bladder 
and  in  diabetes  To  some  extent  it  has  been  employed  by  surgeons  as 
‘an  antiseptic  in  the  place  of  iodoform.  According  to  German  authori- 
ties the  full  dose  of  salol  is  half  a drachm  three  times  a day.  This  s 
however,  a very  large  dose,  not  more  than  half  of  which  should  be 

ordinarily  given. 

Bethol  of  Sahli,  or  NapUUUl  of  Robert,  is  the  salicylate  of  /S-naph- 
thol  ether,  and  occurs  in  small,  white,  resplendent,  almost  tasteles_ 


. Professor  Ewald  a*™.,  a.  the  n*d«  „f  “ d U.7  it. 

posed  1.  tt.  stomach,  to.  immediately  upon  «•  » ‘ „id, 

products  of  decomposition  Zl  Lm  propose,  taking  ad™**.* 

szr  "tiiiek - ,T 

a. * «. » .tree  >.„u,. 
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ciystals,  insoluble  in  water,  but  soluble  in  alcohol  and  in  fats,  and 
having  a melting-point  of  203°  F.  It  has  been  introduced  to  the  pro- 
fession by  Merck,  and  studied  to  some  extent  by  Kobert  and  B.  H. 
Sahli  ( Therap . Monatshefte,  1887,  v.  and  vi.).  It  is  a compound  analo- 
gous to  salol,  but  having  the  base  of  naphthol  instead  of  phenol,  and 
consequently  splitting  up  under  the  influence  of  the  intestinal  juices 
into  salicylic  acid  and  naphthol.  It  contains  ten  per  cent,  less  salicylic 
acid  than  does  salol,  and  has  the  further  disadvantage  of  possessing  a 
much  higher  melting-point  and  therefore  splitting  up  less  readily  into  its 
component  parts.  Kobei't  claims  for  it  that  it  is  preferable  to  salol  in 
rheumatism,  as  producing  less  disagreeable  after-effects,  but  Sabli  be- 
lieves that  it  is  not  so  certain  in  its  action.  On  account  of  its  not  yield- 
ing phenol,  it  is  less  poisonous  than  salol.  Kobert  has  found  that  when 
given  internally  it  is  very  useful  in  the  treatment  of  catarrh  of  the 
bladder , as  well  as  of  gonorrhoeal  cystitis. 

ANTIPYRIN. 


This  is  a substance  discovered  by  Dr.  Ludwig  Knorr,  of  Munich, 
and  first  experimented  with  by  Professor  Filehne,  of  Erlangen  {Zeit- 
schrift  f.  Klin.  Med.,  1884,  vii.  641).  It  is  a grayish  or  reddish-white 
crystalline  powder,  of  a slightly  bitter  taste,  soluble  in  fifty  parts  of 
ether,  much  more  so  in  water,  ten  parts  of  it  being  dissolved  in  six 
parts  of  cold  water,  and  also  very  soluble  in  alcohol  and  chloroform. 
Its  solution  strikes  with  a solution  of  perchloride  of  iron  a reddish- 
brown  color,  with  nitric  acid  a beautiful  greenish  color.  Chemically,  it 
is  dimethyloxyquinizine.  It  is  prepared  by  an  extremely  complicated 
(patented)  process.  Mr.  James  Kennedy  (Pharm.  Rec.,  Dec.  15.  1885) 
has  found  that  antipyrin  is  incompatible  with  sweet  spirit  of  nitre,  the 
solution  gradually  turning  green,  and  depositing  beautiful  green  crys- 
tals of  a new  compound. 

Physiological  Action.— According  to  the  observations  of  Dr.  Leon 
Axdnm  ( Thesis,  Paris,  132,  1885),  of  Professor  Demme  (Fortschritte  der 
Median,  1884,  u 657),  and  of  Dr.  Coppola  {Kobert' s Jahresbericht, 
885,  p.  314),  antipyrin  produces  in  frogs,  when  given  in  very  lame 
doses,  complete  relaxation,  with  loss  of  reflex  action,  and  death.  In 
moderate  toxic  doses  (half  to  one  centigramme)  it  causes  convulsions, 
with  opisthotonos,  and  a very  marked  increase  of  reflex  activity  In 
the  earlier  stages  of  this  condition  the  animal  is  cataleptic  The 
symptoms  which  are  caused  in  the  higher  animals  by  antipyrin  are 

similar  to  those  which  it  produces  in  frogs. 

parfduTto  ?r::rC°n  affirms  that  the  are  at  least  in 

co  d Tht10n  T1  hrln’  and  are  arrested  ^ section  of  the 

July  18871  IT8  ™ thG  statemcnts  of  Chouppe  {Semaine 
Med.,  July  1887),  that  the  convulsions  of  antipyrin  do  not  produce 

rxtrri tl,at  th; dru®  — * iPpeX 

rtrjchmc  convulsions.  According  to  Lepino  (L,Jm  Med. . vol.  liii ) 
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antipyrin  has  some  influence  upon  the  motor  nerves;  and  if  access  to 
a nerve  be  shut  off  by  the  previous  tying  of  an  artery,  such  nerve  after 
death  from  antipyrin  is  distinctly  more  active  in  its  response  to  stimuli 
than  is  the  nerve  of  the  opposite  leg.  It  does  not,  however,  appear 
probable  that  the  loss  of  reflex  activity  which  has  been  noted  by 
Lepine,  as  well  as  by  other  observers,  is  the  result  of  the  slight  influ- 
ence which  the  drug  has  upon  the  motor-nerve  trunks.  Yanous  ob- 
servers have  noticed  during  life  more  or  less  pronounced  muscular  stiff- 
ness ; and  Devraux-Armand  has  seen  it  pass  into  post-mortem  ngidlty 
in  animals  fatally  poisoned  {Thesis,  Nancy,  1885).  This  stiffness 
appears  to  be  the  result  of  an  action  exerted  directly  upon  the  mus- 
cles; for  in  Armand’s  researches  the  muscles  removed  from  the  body 
of  the  animal  killed  with  antipyrin  underwent  much  more  powerful 
and  nrolono-ed  contraction  than  was  produced  by  the  same  amount  ot 
stimulation  in  the  normal  muscle.  Coppola  affirms  that  antipyrin  has 
a slight  and  temporary  influence  upon  the  sensory  nerves,  and  at  the 
place  of  injection  sensibility  is.  lessened  for  some  minutes.  The  pupils 
are  also  constantly  dilated  by  it. 

Circulation. — Further  researches  in  regard  to  the  action  of  antipyi 
upon  the  circulation  are  very  desirable,  but  there  are  certain  points 
concerning  which  we  have  definite  knowledge.  Ardum,  Demme,  Lee 
pine  and  Annand  all  affirm  that  in  the  poisoned  frog  the  heart 
arrested  in  diastole,  but  Coppola  states  that  antipyrin  has  no  infinenee 
upon  the  circulation  in  the  frog,  that  in  many  cases  after  the  laigest 
dose  the  heart  is  arrested  in  systole,  and  that  in  the  tt  illiams  apparaWs 
no  effect  is  produced  by  antipyrin  upon  the  isolated  heart  unless  the 
dose  be  enormous.  Notwithstanding  the  statements  of  Coppola,  I thin 
it  must  be  considered  established  that  in  sufficient  dose  antipyrm  acts  as 
!(  direct  paralyzant  to  the  frog’s  heart.  Demme,  Ardum  .Armand  and 
Henry  Casimir  (Thesis,  Lyons,  1886)  have  separately  determined  by 
experiment  that  in  moderate  doses  antipyrin  increases  the  arterial  *«*>- 
Twhile  toxic  doses  lexer  the  pressure.  The  exact  me  hod  in  which 
ant'ipyrin  acts  in  producing  these  changes  in  the  circulation  has  not 
been  determined.  Querrolo,  employing  the  plossnnogiap  i o M 
Conoted  by  Armand),  found  that  the  arm  is  increased  m size  under  the 
influence  ^f  antipyrin,  and  therefore  that  the  peripheral  ressels  are 
dilated  and  Casimir  affirms  that  similar  dilatation  can  be  seen  in 
h ood  vessels  of  the  ears  of  rabbits  poisoned  by  antipyrm  Even  if 
r rus  he  correct,  wo  - 

;;^t^r:r^^vas;u.ar  intern,  orga.as 
Sidney.  That  the  rise 
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assertion  of  Arduin,  that  antipyrin  is  a powerful  haemostatic,  acting  like 
ergot.  Huchard  and  Henocque  (as  quoted  by  Armand)  reiterate  the 
power  of  the  drug  in  arresting  hemorrhage,  and  state  that,  when  they 
cut  off  the  feet  of  guinea-pigs  and  put  the  stumps  into  a solution  of 
antipj’-rin,  tincture  of  chloride  of  iron,  etc.,  the  bleeding  was  arrested  most 
quickly  by  the  antipyrin.  When  the  drug  is  given  very  freely  to  man 
it  produces  a peculiar  livid  color  of  the  face,  especially  marked  in  the 
lips,  which  is  due  to  an  alteration  in  the  blood-color  itself.  According 
to  the  researches  of  Lepine,  the  change  is  the  result  of  the  production 
in  the  blood  of  methtemoglobin.  In  Lepine’s  experiments  it  was  shown 
by  counting  that  the  blood  contained  before,  during,  and  after  antipyrin- 
intoxication  the  same  number  of  the  red  blood-corpuscles,  which  there- 
fore are  not  destroyed  by  antipyrin. 


Respiration. — The  respiration  is  not  affected  by  therapeutic  doses  of 
antipyrin,  but  after  toxic  doses  it  progressively  diminishes. 

Absorption  and  Elimination.— Antipyrin  is  freely  absorbed  and  as 
freely  eliminated  by  the  kidneys.  Armand  affirms  that  it  appears  in 
the  urine  from  twenty-five  to  thirty  minutes  after  its  ingestion  and 
continues  for  thirty-six  hours,  although  most  of  it  is  eliminated  in  the 
first  twelve  hours.  Maragliano  (. Robert's  Jahresb.,  1885,  p.  313)  states 
that  it  appears  in  the  urine  three  hours  after  its  ingestion,  and  that  the 
elimination  is  at  its  height  in  four  hours  and  continues  for  a day  to  a 
day  and  a half.  He  states  that  it  can  readily  be  recognized  by  render- 
ing the  urine  acid  and  adding  an  iodized  solution  of  iodide  of  potassium 
when  a reddish-brown  color  develops.  The  urine  is  sometimes  increased 
in  quantity,  and  sometimes  diminished,  especially  when  free  sweating  is 
produced.  It  is  normal  in  appearance,  and  never  contains  albumen  or 

sugar.  I.  I.  Hage  {Robert's  Jahresb .,  1885,  p.  316)  failed  to  detect  anti- 
pyrin in  the  sweat  or  the  saliva. 

Temperature— When  given  in  large  doses  to  the  normal  animal 
antipyrin  frequently,  but  not  invariably,  produces  fall  in  the  bodily  tem- 
perature ; in  the  fevered  animal  the  fall  of  temperature  is  more  marked 
and  more  constant.  The  cause  of  the  fall  cannot  be  considered  to  be 
entirely  established,  but  it  is  probably  the  result  of  an  influence  exerted 
dnectly  upon  the  thermogenetic  centres.  It  is  certainly  independent 
of  any  action  upon  the  general  circulation,  as  I have  seen  the  tempera- 
tuie  reduced  four  or  five  degrees  by  antipyrin  without  any  distinct 

b)  D?se  Tl  cTood^T  Tr6i  In  S6Te"  0B* °f  nine  mode 

■JoJ:  V 00d’  R T-  Beichert>  and  Hobart  A.  Hare*  ( Therap.  &az, 

n180^upon  normal  animals,  there  was  a decrease  in  both  the  produc! 


rfmeWc^renVu  U it  °' ?****  **  the  ^varies,  and  in  calo- 

administ.r  the  antipyretic  and 

to  be  modified  by  the  antipyretic  and  th  1 "Vr  rCPS1"  USCd’  th°  C°U1'S°  °f  th°  fever  is 
contrasted.  W ’ * ^ heat-dl8S'P^°n  and  heat-production  of  the  two  days 
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tion  and  tlie  dissipation  of  animal  heat.  In  two  experiments  both  func- 
tions were  distinctly  increased.  When  tetanic  convulsions  occur  from 
antipyrin  there  is  a marked  rise  of  the  bodily  temperature.  In  both 
of  the  two  calorimetric  experiments  in  which  the  heat-production  was 
increased,  very  large  doses  of  antipyrin  were  employed,  and  it  is  believed 
that  the  animal  suffered  convulsions  in  the  calorimeter.  In  almost  all 
the  experiments  the  decrease  of  heat-production  was  very  much  greater 
than  the  decrease  of  heat-dissipation : it  would  appear,  therefore,  that 
antipyrin  in  the  normal  dog  primarily  lessens  heat-production,  the 
fall  of  the  heat-dissipation  probably  being  the  result,  at  least  in  part, 
of  the  lessened  heat-production.  In  experiments  upon  dogs  in  which 
fever  had  been  produced  by  injections  of  pepsin,  both  heat-production 
and  heat-dissipation  were  markedly  decreased,  but  usually  heat-pro- 
duction was  more  affected  than  heat-dissipation,  and  there  can  be  little 
doubt  that  the  fall  of  temperature  produced  by  antipyrin  in  fever  is 
the  result  of  a decreased  heat-production.  This  is  in  accord  with  the 
chemical  studies  made  by  Umbach  {Arch.  f.  Exper.  Path.  u.  Pharm., 
xxi ) upon  himself.  He  found  that  large  doses  of  antipyrin,  while  not 
altering  the  amount  of  urine,  caused  a very  pronounced  decrease  m the 
elimination  of  urea,  and  considers  that  he  has  proved  that  antipyrin 
produces  a decrease  in  the  tissue-changes  of  the  respiratory  and  ali- 
mentary systems.  Wiczkowski  (quoted  by  Umbach),  Walter,  of  St. 
Petersburg  ( Therap . Gaz.,  vol.  ii.),  and  F.  Muller  (Jahresb.  fur  Thier- 
chemie , xiv.)  have  also  experimentally  determined  that  antipyrin  lessens 

the  nitrogenous  products  of  tissue-waste  in  fever. 

It  should,  however,  be  stated  that  in  opposition  to  the  results  of 
Umbach,  Wiczkowski,  Muller,  and  Walter  are  those  of  Armand,  who, 
in  experiments  upon  himself,  obtained  a decided  increase  of  the  elimi- 
nation of  urea  as  the  result  of  the  daily  ingestion  of  forty-five  grains 
of  antipyrin.  In  experiments  upon  the  normal  rabbit  Chittenden  an 
Cummins  (. Physiol.  Labor.  Shef.  Sci.  School , vol.  n.)  were  unable  to  fin 
that  antipyrin  either  in  large  or  in  toxic  doses  had  any  effect  upon  the 

elimination  of  carbonic  acid.  ....  . ,1AnUhvman 

Therapeutic  AcxioN—When  antipyrin  is  given  to  a healthy  man 
in  a dose  of  half  a drachm,  it  usually  produces  no  marked  8TmPt^9> 
except  some  singing  in  the  ears,  slight  nausea,  and  an  uncertain  tall  o 
bodily  temperature,  which  very  rarely,  if  ever,  amounts  to  more  than 
one  tenth  of  a degree.  After  doses  of  a drachm  or  upwards,  vomiting 
is  very  apt  to  occur,  accompanied  or  preceded  by  giddiness  and  distress 
in  the  head.  In  fever  cases,  about  half  an  hour  to  an  hour  after  a dose, 
profuse  sweating  occurs,  and  it  is  at  this  tme  t at  ie  faU  o 
ncrature  takes  place.  It  does  not  appear,  however,  that  the  latter  is 
produced  by  the  diaphoresis.  At  least,  according  to  ai  'on  * 
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present,  and  in  dogs,  which  do  not  sweat,  antipyrin  is  a powerful 
antipyretic  in  fever.  According  to  most  authorities,  the  depression  of 
temperature  lasts  longer  than  that  caused  by  other  antipyretics,  con- 
tinuing from  two  to  twenty  hours.  It  is  accompanied  by  a reduction 
of  the  rate  but  not  of  the  force  of  the  pulse.  In  some  cases  the  sweat- 
ing is  not  profuse,  and  it  is  probably  under  such  circumstances  that 
observers  have  noticed  a mai-kedly  increased  diuresis.  Usually  the 
patient  is  more  comfortable  under  the  action  of  the  drug  than  at  other 
times ; sometimes,  however,  there  is  distressing  vomiting. 

Antipyx-in  may  be  employed  as  an  antipyretic  in  almost  any  disease 
accompanied  with  high  tempei-atux-e,  such  as  pneumonia , erysipelas , and 
typhus , scarlet,  yellow,  and  typhoid  fevers,  rheumatism,  etc. : it  has  also 
been  fx-eely  given  in  the  hectic  fever  of  phthisis,  but  vax-ious  observex-s 
state  that  in  such  cases  it  px-oduces  so  much  feebleness  and  general  de- 
px-ession  as  to  fox-bid  its  use.  Nevertheless,  my  own  observation  is  that 
when  used  with  caution  in  phthisis  it  often  gives  great  x-elief.  Ixi  typhus 
fever  it  x-educes  the  temperatux-e,  but  in  a number  of  recorded  eases 
it  has  caused  vex-y  serious  collapse.  It  appeax-s  to  have  some  spe- 
cific action  in  rheumatism,  but  does  not  in  this  x-espect  equal  salicylic 
acid.  According  to  A.  Pribram  ( Prayer  Med.  Wochenschr.,  1884),  in 
pneumonia  the  frequency  of  the  x-espix-ation  is  distinctly  lessened  by  it. 
In  ehildx-en  it  has  been  used  with  asserted  good  x-esults  by  a number 
of  clinicians,  and  it  appears  to  be  especially  useful  in  the  pneumonia 
and  bx-onchitis  of  the  young. 

Nearly  a year  ago  statements  wei-e  made  that  antipyx-in  is  capable 
of  relieving  pain,  and  at  the  meeting  of  the  French  Academy  of  Medi- 
cine, Apxil  18,  1887,  M.  See  affirmed  that  antipyx-in  is  a powex-ful  anal- 
gesic, and  that  when  given  in  doses  of  from  forty-five  to  ninety  gx-ains 
a day  it  would  control  almost  all  forms  of  pain.  Yery  recent  articles 
by  various  clinicians,  and  my  own  experience,  agree  in  confirming  in 
great  part  the  statements  of  the  French  pi-ofessor,  and  there  can  be 
no  doubt  that  antipyrin  is  a valuable  agent  for  the  x-elief  of  suffering. 
Especially  is  it  effective  in  rheumatic  pains  and  in  migraine  and  other 
forms  of  neuralgia,  in  which  the  pain  is  the  outcome  of  nerve-storm 
and  it  will  otten  control  the  pangs  of  locomotor  ataxia  ; I have  even 
seen  it  abort  a gastric  crisis.  How  it  acts  is  entirely  unknown,  whether 
by  a true  analgesic  influence  or  whether  it  simply  puts  aside  the  nerve- 
storm  w ich  is  the  cause  of  the  pain.  In  violent  hemicrania  sleep  fol- 
lows relief,  and  this  has  led  Dr.  J.  E.  Stubbert  (Med.  Rec.,  vol.  ii.  1887) 
to  conclude  that  antipyrin  is  a hypnotic,— a conclusion  which’  is  op- 
posed to  my  own  experience.  1 


.A.  Chouppe  states  that  antipyrin  has  great  power  in  relieving 
uterine  pains  after  parturition  or  in  dysmenorrhcea,  and  that  if  it  bo 

given  dun ng  labor  along  with  ergot  it  allows  the  contractions  to  go  on 
but  renders  them  painless.  6 ’ 

Antipyi-in  may  be  used  in  epilepsy  with 


some  hope  of  success,  since 
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ita  influence  in  proventing  the  return  of  convulsions  is  sometimes 
extraordinary,  although  in  the  great  majority  of  cases  it  fails  entirely. 

I have  studied  it  in  a large  number  of  cases,  but  am  unable  to  point  out 
any  indications  which  will  warrant  in  an  individual  case  the  a priori 
opinion  that  antipyrin  will  do  good.  The  only  method  is  that  of  trial. 
Not  less  than  forty-five  grains  a day  should  be  given,  and  if,  after  a 
time,  no  cyanosis  or  muscular  weakness  mark  the  physiological  action 
of  the  drug,  and  the  convulsions  still  recur,  the  dose  should  be  increased 

up  to  the  physiological  limit.  . 

The  free  use  of  antipyrin  in  disease  is  not  unaccompanied  with 

danger.  Dr.  Barrs  (. London  Lancet , 1885,  Feb.  28)  reports  a case  in 
which  thirty-five  grains  of  antipyrin  were  administered  at  one  time  to 
a puerperal  woman  with  a temperature  of  103.6°,  and  followed  in  three 
hours  by  half  the  quantity,  after  which  the  temperature  sank  to  98  , 
and,  in  spite  of  stimulation,  death  occurred  thirty-two  hours  later 
There  have  been  reported  numerous  cases  in  which  cyanosis,  distui  oe 
respiration  and  circulation,  and  collapse  have  been  produced  by  antipyrin 
o-iven  in  doses  of  from  thirty  to  forty-five  grains;  and  Guttmann  has 
recorded  a case  ( Therap . Monatshefte,  June,  1887)  in  which  the  admin- 
istration of  fifteen  grains  caused  facial  cyanosis,  increased  frequency 
of  respiration  and  pulse,  dyspnoea,  and  sensations  of  extreme  heat  over 
the  entire  body ; also  a second  case  in  which  along  with  these  symptoms 
there  was  wide-spread  oedema.  Not  rarely  an  eruption  on  the  skm  oc- 
curs with  more  or  less  suffering  and  constitutional  distui  ban  • . 
most  typical  form  this  consists  of  small,  reddish  irregularly  circular 
Lts,  resembling  somewhat  those  of  measles,  which  are  arranged , n 
patches  separated  by  sound  skin.  On  pressure  the  red  color  usually 
disappears^ leaving  a brown  pigmentation  which  brown  co^>  = 
into  view  during  the  fading  of  the  exanthem,  and  ordinarily  continues 
five  o r six  days  Sometimes  the  eruption  takes  the  form  of  an  mtense 
erythema,  wifh  great  swelling  of  the  face, 

lent  burning  sensations,  and  rise  of  temperature.  (Case,  Di . S.  Laacke, 

Cpvtralbl  f Klin.  Med.,  1886,  545.)  , 

Antipyrin  may  be  administered  hypodermically,  by  the  mouth  or  y 
the"  The  hypodermic  injections  at  time. ^produce local  i—g 
but  are  usually  well  borne.  The  dose  for  a child  of  one  oi  two  >ea 
JTmTy  be  set  down  as  three  grains ; for  a child  five  years  old,  seven 
m-ains  • for  the  adult  the  dose  should  not  exceed  twenty  grains,  repeated 
y iTor  two  hours  until  from  forty  to  sixty  grams  are  given,  o 
sweating  comes  on.  In  children  it  would  not  be  safe  to  repeat  the  dos^ 
more  than  once.  Some  authorities  prefer  a smgle  large  dose 
forty  to  sixty  grains  in  the  adult. 

antifebrin. 

This  substance  was  discovered  by  Gerhard,  and  has .been ■>kn0^“ “ 
chemistry  under  the  names  of  acetanilide  and  phenylacetam  . 


ANTIPYRETICS. 


631 


aniliu  in  which  one  atom  of  hydrogen  has  been  replaced  by  the  radical 
acetyl;  or  it  may  be  considered  as  an  ammonia  in  which  one  atom  of 
hydrogen  is  replaced  by  phenol  and  another  atom  by  acetyl.  It  is  a 
white  crystalline  substance,  entirely  without  odor,  having  a bitter, 
mildly  piquant  taste.  Whenever  it  gives  a reddish-orange  precipitate 
with  hypobromito  of  sodium,  it  should  be  rejected  as  containing  anilin. 
It  is  soluble  in  160  parts  of  cold  water,  more  soluble  in  warm  water, 
very  soluble  in  alcohol,  ether,  and  chloroform. 

The  medical  virtues  of  antifebrin  were  first  discovered  by  Cahn  and 
Hepp,  and  have  been  abundantly  confirmed  by  numerous  observers. 
When  given  to  healthy  men  in  doses  of  seven  to  ten  grains  it  usually 
produces  no  appreciable  effect.  The  repetition  of  this  commonly  causes 
somnolence,  constipation,  occasionally  headache  or  nausea,  malaise,  and 
a peculiar  cyanotic  condition  of  the  face  and  extremities.  When  given 
to  persons  suffering  from  fever  in  doses  of  ten  grains  there  is  usually 
in  about  an  hour  fall  of  temperature,  which  reaches  its  maximum  in 
two  or  three  hours  and  may  continue  from  six  to  seven  hours.  In 
some  cases  at  this  time  the  cyanosis  is  apparent;  usually,  but  not 
always,  the  fall  of  temperature  is  accompanied  by  a profuse  sweating, 
which  is  generally  described  by  clinicians  as  being  less  than  that  pro- 
duced by  corresponding  doses  of  antipyrin.  The  fall  of  temperature 
is  not  dependent  upon  sweating,  since  it  sometimes  occurs  without  the 
sweating,  and  Dr.  G.  Pavai-Vajna  ( Centralbl . Gesammte  Therapie,  1887) 
finds  that  the  sweating  can  be  arrested  in  great  part  by  atropine  without 
inteifeiing  with  the  thermic  action  of  the  drug.  In  rare  cases  the 
lowering  of  the  bodily  temperature  has  been  coincident  with  the  occur- 


rence of  collapse.  Armin  Hugher  ( Corresp.-Blatt  fur  Schweizer  Aerzte, 
1887,  xvii.)  records  a case  in  which  there  was  an  eruption  evidently 
similar  to  Hat  commonly  produced  by  antipyrin.  The  spots  were  small, 
but  especially  abundant  upon  the  face  and  forehead,  and  of  a dark-red 
color.  Mydriasis  and  deafness,  with  ringing  in  the  ears,  have  been 
noted  occasionally  by  other  observers.  Collapse  appears  to  be  less  fre- 
quent than  with  antipyrin.  The  experiments  of  Dr.  Hobart  A.  Hare 

( Therap . Gaz.,  1887)  show  that  at  present  inexplicable  cardiac  failure 
may  occur  suddenly. 


In  the  experiments  of  Herczel  (Wien.  Med.  Wochenschr.,  730  1887) 
he  symptoms  produced  by  fifteen  to  twenty  grains  in  rabbits  were 
oss  of  the  lefloxes,  tremors  deepening  into  periodic  convulsive  move- 
ments, great  tall  of  temperature,  frequent,  irregular,  superficial  respi- 

dose°nhnd  h ",  Unne’  COma’  and  general  Paralysis>  ending,  if  the 
ose  had  been  large  enough,  in  death,  which  could  not  be  prevented 

jy  ificial  respiration.  The  heart  was  arrested  in  diastole.  After  the 

prolonged  action  of  the  drug  there  was  fatty  degeneration  of  the  heart 

Ms  T8871  °m  n°tiCed  {BUIL  Themp •’  CxiL  150  5 also  Th^ 

the  later  st  ’ il^lon  to  these  symptoms,  an  anaesthesia,  which  in 
the  later  stages  of  the  poisoning  was  almost  complete. 
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Notwithstanding  the  number  of  papers  written  concerning  anti- 
febrin,  our  knowledge  of  its  physiological  action  is  very  incomplete. 
The  cause  of  the  convulsions  does  not  seem  to  have  been  determined. 
The  coma  which  is  present  in  the  advanced  stages  of  the  poisoning 
indicates  that,  directly  or  indirectly,  antifebrin  affects  the  cerebral  func- 
tion, but  consciousness  is  stated  by  experimenters  to  be  preserved  at  a 
time  when  the  lower  portion  of  the  nervous  apparatus  is  distinctly 
affected.  According  to  the  experiments  of  Professor  Bokai  ( Deutsch . 
Med.  Wochen .,  Oct.  1887),  antifebrin  paralyzes  motor-nerve  endings  of 
the  frog’s  muscles  in  a manner  similar  to  curare,  and  when  brought  in 
contact  with  the  muscle  itself  for  a sufficient  length  of  time  destroys 
its  capability  of  contraction.  In  the  poisoned  animal  just  before  death 
the  muscles  respond,  however,  actively,  although  irritation  of  motoi- 
nerve  trunks  fails  to  elicit  response.  Usually  when  antifebrin  is  given 
to  patients  with  fever  there  is  a fall  in  the  pulse-rate  corresponding 
to  the  fall  of  temperature.  The  size  of  the  pulse  is  also  reduced,  and 
it  may  even  become  thready.  Weill  has  found  that,  injected  into  the 
frog,  the  drug  causes  at  first  an  acceleration  of  the  heart’s  beat,  with 
apparent  increase  in  the  force  o'f  the  impulses,  followed  after  a time  by 
slowing  and  irregularity  of  contraction.  In  the  earlier  stage  the  size 
of  the  pulse-wave  is  increased  and  the  respiratory  curve  is  more  ac- 
centuated ; later  the  pulse-oscillations  diminish,  and  become  irregular 
and  quickened,  and  if  the  dose  has  been  large  enough  the  manometric 
writing  resembles  that  produced  by  asphyxia.  In  the  earlier  stages 
of  the  action  there  is  a slight  rise  in  arterial  pressure. 

The  most  characteristic  symptom  produced  by  large  doses  of  anti- 
febrin is  the  peculiar  discoloration  of  the  blood,  which  appears  to  be 
due  to  the  formation  of  methtemoglobin.  Dr.  Herczel  states  that  the 
red  corpuscles  do  not  adhere  in  rouleaux,  that  they  are  somewhat  gran- 
ular, and  that,  when  the  drug  is  given  to  dogs  for  a length  of  time, 
the  blood  is  less  alkalescent  than  normal,  and  contains  in  its  serum 
dissolved  coloring-matter.  According  to  Lepine  and  Aubert  ( Gaz . 
Med.  de  Strasb.,  L,  1887 ; also  Herczel),  the  oxygen  of  the  blood  is 
distinctly  decreased. 

According  to  Dr.  Pavai-Vajna,  antifebrin  is  eliminated  in  the  same 
manner  as  anilin,— namely,  as  paramidophenol  sulphate.  Matusorszky 
is  stated  to  have  obtained  the  reaction  of  this  substance  in  the  urine 
not  only  when  antifebrin  had  produced  cyanosis,  but  in  every  case  m 
which  it  had  been  given  at  all.  This  method  of  elimination  indicates 
that  the  antifebrin  breaks  up  in  the  organism  into  acetic  acid  an 
anilin  and  that  the  anilin  is  then  oxidized  into  paramidophenol,  which 
unites  with  sulphuric  acid*  Cahn  and  Hepp,  however  {Le  Progres 


*Tho  changes  which  occur  in  antifebrin  in  the  system  have  led  to  the  theory  that  iU 

”L.‘«  .ibcu™  of  u ^“^uT,h'D^C 

produced  by  antifebrin  are  certainly  similar  to  those  caused  by  anilin.  Thus,  Dr.  He 
gtatos  that  in  a case  of  anilin-poisoning  the  symptoms  were  colossal  cyanosis,  sweating, 
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Med.,  Jan.  18S7)  affirm  that  antifebrin  escapes  finally  with  the  urine  in 
great  part  unaltered,  and  that  only  a small  portion  of  it  is  converted 
into  anilin  and  acetic  acid ; but  Muller,  on  the  other  hand,  states  that 
antifebrin  cannot  be  found  at  all  in  the  urine,  and  consequently  that  it 
undergoes  entire  decomposition.  It  is  probable  that  the  proportion  of 
antifebrin  which  is  decomposed  varies  with  the  size  of  the  dose  and 
the  condition  of  the  system. 

Temperature. — Attempts  to  decide  the  method  in  which  antifebrin 
influences  the  bodily  temperature  have  been  made  by  Dr.  H.  A.  Hare 
and  E.  M.  Evans  ( Therap.  Gaz.,  1887).  In  fifteen  experiments  ujion 
nox-mal  animals,  which  in  nearly  all  cases  were  allowed  to  run  free,  Dr. 
Hare  obtained  a distinct  fall  of  temperature  from  antifebrin, — a result 
confirmed  by  Dr.  Evans,  but  not  in  accord  with  the  results  of  Cahn 
and  Hepp,  who  found  that  antifebrin  had  not  a constant  influence 
upon  the  temperature  of  the  normal  animal.  Dr.  Hare,  employing  the 
calorimeter  used  by  myself,  found  that  in  the  normal  animal  heat-dis- 
sipation and  heat-production  wero  variously  affected,  in  some  cases 
being  notably  increased,  in  other  cases  notably  decreased,  and  in  others 
not  distinctly  altered.  Dr.  Evans,  employing  the  D’Arsonval  calorim- 
eter, also  reached  various  results.  In  eleven  experiments  heat-dissi- 
pation was  decreased  nine  times,  while  heat-production  was  increased 
four  times  and  decreased  five  times.  In  examining  the  records  of  the 
calorimetric  experiments  made  by  Drs.  Hare  and  Evans  on  the  normal 
animal,  I find  that  not  only  did  the  rectal  temperature  not  fall  under 
t e influence  of  antifebrin,  but  in  nearly  every  instance  there  was  a 
very  distinct  rise,  amounting  in  some  cases  to  over  a degree.  It  is  evi- 
dent  therefore,  that  these  experiments  cannot  be  used  to  explain  how 
antifebrin  reduces  temperature  when  it  does  cause  a fall.  The  attempt 
to  reason  how  a certain  result  is  produced  by  a remedy  from  experi- 
ments in  which  that  result  was  not  produced  is  necessarily  futile. 

n Dr.  Hare’s  experiments  made  upon  dogs  in  which  fever  was 

stanTklf  IfY^Tr  °I  “ntifebri“  failed  to  P™duee  any  con- 

stant fall  Of  the  bodily  temperature,  probably  because  the  dose  was 

huge  enough  In  the  calorimetric  studies  heat-production  was 
usua  ly  decreased,  but  sometimes  it  was  increased,— an  assertion  which 
is  also  true  of  heat-dissipation.  These  experiments  must  I ewise  hi  i d 

£&  ‘“hi™  00  “ °f  ™ -used  by  the  a“ 

n n Hi.  Ivans s experiments  with  fever  produced  by  the  iniec 

tion  of  albumose,  the  antifebrin  nearly  always  caused  a distinct  red™ 

nrrr:  ^ the  cairwt™  ^ th» 

were  constant  there  being  in  each  of  the  six  consecutive  exncriments 
a decrease  m both  the  hourly  heat-dissipation  and  the  hourlyTelpIl! 
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•»d  of  the  number  of  red  blood-oorpui,.  “ “ ‘h“  «T  the  blood 
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duction,  tho  amount  of  decrease  seemingly  bearing  some  relation  to 
the  fall  of  temperature.  It  is  plain  that  a decrease  of  heat-dissipation 
would  have  a natural  tendency  to  elevate  bodily  temperature,  and 
therefore  the  fall  of  temperature  must  have  been  duo  to  the  decrease 
of  heat-production,  which  in  turn  gave  rise  to  tho  decrease  in  the  heat- 
dissipation.  The  experiments  of  Dr.  EvanB,  therefore,  so  far  as  they 
go,  indicate  that  in  fevered  animals  antifebrin  produces  a fall  of  the  tem- 
perature by  decreasing  lieat-production. 

Therapeutics. — The  medical  application  of  antifebrin  appears  to 
be  exactly  parallel  to  that  of  antipyrin.  There  is  some  reason  for  be- 
lieving that  it  is  less  apt  than  is  antipyrin  to  produce  collapse,  or  pain- 
ful eruptions  upon  the  surface,  or  other  disagreeable  effects.  This  may, 
however,  simply  be  because  it  has  been  less  freely  used  than  antipyrin, 
since  it  is  certainly  capable  of  having  any  of  these  actions.  It  may  be 
substituted  for  antipyrin  for  the  reduction  of  temperature  in  fever,  for 
the  relief  of  pain,  and  for  the  prevention  of  epileptiform  attacks. 

According  to  Lepine  {Lyon  Med.,  vol.  xlvi.,  1886),  it  will  relieve  not 
only  the  fulgurant  pains  of  spinal  disease,  but  also  the  tremors  produced 
by  multiple  sclerosis. 


Thallin,  or  Parachinanisols,  occurs  in  the  forms  of  thallin  sulphate 
and  thallin  tartrate,— each  a yellowish-white  crystalline  powder,  with 
an  odor  somewhat  resembling  that  of  the  coumarin  bean,  and  a saline 
bitterish,  aromatic  taste.  The  sulphate  is  soluble  in  seven  parts  of  cold 
water,  the  tartrate  in  ten  parts  of  cold  water.  Physiologically  anc 
therapeutically  the  preparations  are  equivalent.  Thallin  is  certain  y 
a powerful  antipyretic.  According  to  the  researches  of  N.  Tschis  o- 
witsch  ( Gentralbl.  f.  Med.  Wissensch. , 1885,  xxiii.  930),  in  the  normal 
warm-blooded  animal  after  the  ingestion  of  thallin  the  bodily  tempera- 
ture sometimes,  but  not  always,  falls,  while  in  the  fevered  animal  the 
fall  of  temperature  is  almost  invariably  pronounced,  the  antipyretic 
influence  lasting  two  to  six  hours,  and  not  being  accompanied  with  any 
marked  depression  of  blood-pressure  unless  the  dose  has  been  unneces- 
sarily large,  when  the  pulse  becomes  slower  and  the  pressure  sinks. 
The  fall  of  pressure  is  said  to  be  partly  the  result  of  a vaso-motor 

paralysis,  partly  the  result  of  cardiac  depression. 

To  man  thallin  has  been  given  in  doses  of  from  four  to  eight  grains 
for  the  relief  of  fever.  It  produces  usually  in  half  an  hour  to  an  our 
a fall  of  temperature,  accompanied  with  excessive  sweating,  an  no 
rarely  with  an  erythematous  or  cyanotic  discoloration  of  the  skin  ol 
the  face  and  extremities.  In  many  cases  thoro  have  eon  vio  en  c 1 ’ 

lasting  from  a few  moments  to  several  hours,  usually  preceding  • 
of  temperature  after  the  fall.  Vomiting  is  sometimes  produce* and 
vcrv  commonly  there  is  diarrhoea,  which  may  be  severe.  Several  o 
lervers'ave  Lo  noticed  albuminuria  (see  Wien.  Med.  Wochenschnfl, 
1887).  According  to  the  experiments  of  Peter  J.  Martin  {Therap. 
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May,  1887),  the  fall  of  temperature  is  chiefly  due  to  increased  dissipa- 
tion of  heat,  although  in  some  of  his  cases  heat  production  was  also 
decreased.  Professor  E.  Kreis  has  discovered  that  a solution  of  four  to 
four  and  a half  per  cent,  of  sulphate  of  thallin  is  capable  of  destroying 
microbes,  and  Professor  Goll,  acting  upon  these  suggestions,  found 
that  injections  of  two-  to  two-and-a-half-per-cent.  solutions  of  thallin 
repeated  three  or  four  times  a day,  and  aided  by  the  internal  adminis- 
tration of  the  drug  in  doses  of  three  grains  every  three  hours,  have 
remarkable  power  in  arresting  gonorrhoea.  In  gleet  the  irrigation  of 
the  urethra  with  a one-  to  one-and-a-half-per-cent.  solution  of  thallin 
produced  excellent  results. 


Kairine  is  a grayish-yellow  crystalline  powder,  of  a bitter  taste, 
easily  soluble  in  water  and  in  alcohol.  When  taken  internally  in  doses 
of  from  five  to  ten  grains  repeated  every  three  or  four  hours,  it  pro- 
duces in  a short  time  a copious  diaphoresis,  accompanied  with  excessive 
dilatation  of  the  cutaneous  vessels  and  a reduction  in  frequency  of  the 
pulse  and  respiration.  It  is  said  to  cause  dangerous  cardiac  depression 
by  a direct  influence  on  the  cardiac  muscle,  and  to  have  also  a very 
decided  influence  upon  the  red  blood-corpuscles,  producing  a peculiar 
lividity  and  general  cyanosis,  with  threatening  collapse.  The  reports 
in  legal d to  it  have  been  so  unfavorable  that  it  has  not  been  used  to 
any  considerable  extent  in  practical  medicine.  It  has  no  advantages 
over  antipyrin  and  antifebrin,  and  appears  to  be  more  dangerous. 


Acetfhenetidin.— This  substance,  which  is  an  acetyl  derivative  of 
amidophenol,  crystallizes  in  tasteless,  colorless  needles,  slightly  soluble 
in  water,  more  so  in  alcohol.  It  has  been  experimented  upon  by  O. 
Hmsberg  and  A.  Kast  (Centralbl.  f.  Gesammt.  Therap.,  April,  1887),  who 
find  that  when  given  to  dogs  in  doses  of  0.15  to  0.2  gramme  per  kilo  it 
has  no  effect,  but  in  very  large  doses  produces  vomiting,  irregular  gait 
hurried  respiration,  and  somnolence,  followed  by  general  cyanosis 'and 
discoloration  of  the  blood,  due  to  the  formation  in  it  of  methasmoglobin. 
The  same  authors  found  that  when  given  to  phthisical  cases  in  doses  of 
three  to  seven  grains  it  caused  a pronounced  fall  of  temperature,  with 
redness  of  the  skin,  but  little  sweating,  and  no  marked  alteration  of  the 
pulse,  unless  it  were  increased  tension.  In  no  case  was  there  any  gas- 
tric disturbance  or  collapse.  These  statements  have  been  to  some  extent 
confirmed  by  Dr.  T.  J.  Mays  (Med.  News,  August  20  1887) 


CLASS  II.— LOCAL  REMEDIES. 


FAMILY  I— STOMACHICS. 


There  are  various  substances  which  have  the  power  of  so  affecting 
the  gastro-intestinal  mucous  membrane  as  to  increase  the  functional 
activity  of  the  various  glands  and  thereby  aid  digestion.  Certain  of 
these  substances  are  of  vegetable  origin  and  of  a bitter  taste  and,  while 
affecting  markedly  the  gastro-mucous  membrane  as  stimulants,  Dave 
little  or  no  influence  upon  the  general  system.  These  are  the  so-called 
simple  bitters,  which  in  previous  editions  of  this  book  have  been  con- 
sidered under  the  general  heading  of  tonics.  Although  simple  bitters 
may,  by  increasing  the  amount  of  food  taken,  affect  the  general  nuta- 
tion of  the  body,  it  is  evident  that  they  are  distinct  in  their  action 
from  substances  like  iron,  which  more  or  less  direct  y influence  t e 
general  tissues  of  the  organism.  They  are  essentially  locally-ac 
druo-s  Probably  all  bitter  vegetable  substances  are  stimulants  to  the 
gastro-mucous  membrane,  but  in  many  of  them,  as  in  morphine * and 
strychnine,  such  power  is  completely  overshadowed  by  other  inherent 
properties.  Some  of  these  active  bitter  vegetable  sub^ees ire  in- 
deed employed  on  account  of  their  influence  upon  the  alimentary  tract, 
notably  quinine  and  strychnine,  but  in  others  of  them,  me  moq  , 
the  local  is  entirely  swallowed  up  in  the  general  influence  By  vn  tue 
of  their  stimulant  power  the  simple  bitters  produce  when  ^ overdoses 
nausea  and  may  even  cause  active  irritation  of  the  gastro-mucous 
niLe  They  have  also  some  tendency  to  act  upon  the  bowels 

They  are  essentially  irritant,  and  are  contra-indicated  by  mflammation 

or  over-sensitiveness  of  the  alimentary  mucous  membrane  They  a 
especially  indicated  by  loss  of  appetite,  when  such  loss  ot  appet 
the  outcome  of  a depressed  condition  of  the  stomach,  but  when  it 
the  result  of  gastro-indammation  they  will  do  harm.  so 
f stomachics  are  the  so-called  aromatics,  which  depend  foi  the  . 
iv"  the  presence  of  a volatile  oil.  They  differ  fboni  Simple 

bitters  in  being  more  powerful  but  less 

fSee  mire  641.)  A third  class  of  drugs  contain  both  volat 

bitter*  principle,  and  unite  the  properties  of  the  aromatics  with  those 

of  the  simple  bitters.  These  are  the  so-called  aroma  tic  bittas. 
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SIMPLE  BITTERS. 

QUASSIA.  U.S. 

Tho  wood  of  Simaruba  excelsa,  a large  tree,  native  of  Jamaica.  This 
wood  is  light  both  in  density  and  color,  somewhat  resembling  that  of 
the  tuliji-treo,  but  distinguished  by  its  intensely  bitter  taste.  It  is  kept 
in  the  shops  in  billets  and  in  raspings.  The  active  principle  of  it  ap- 
pears to  be  Quassin,  an  intensely  bitter,  neutral,  crystalline  principle 
discovered  by  Winckler  ( Repert.f . Pharmacie,  Ed.  liv.  p.  85,  Bd.  lv.  p.  85). 
Simaruba , the  bark  of  the  root  of  Simaruba  officinalis,  also  contains 
quassin,  and  may  be  substituted  for  quassia. 

Physiological  Action. — Quassin  is  said  in  large  doses  to  be  actively 
poisonous  to  insects,  and  even  to  mammals  (Stille’s  Therapeutics,  i.  472 ; 
Husemann,  Die  Pflanzenstoffe,  p.  718)  ; but  I have  met  with  no  detailed 
study  of  its  action  except  that  of  I.  Hoppe,  who  experimented  upon 
fiogs  ( Deutsche  Eflinih,  xi.,  1859).  In  doses  of  one  grain  it  usually 
pi  oduced  death  in  a short  time.  The  symptoms  were  great  weakness, 
with,  in  most  cases,  convulsions  and  sometimes  convulsive  tremblings, 
failure  of  respiration,  and  finally  cessation  of  cardiac  action.  The 
functional  activity  of  the  nerve-trunks  was  much  impaired,  that  of  the 
muscles  to  a less  extent.  Locally,  quassin  appeared  to  act  as  an  irritant 
as  well  as  a powerful  poison  to  both  nervous  and  muscular  tissues.  Dr. 
Campardon  found  that  in  doses  of  five  milligrammes  of  the  pure  crys- 
talline form,  or  five  centigrammes  of  the  commercial  amorphous  variety, 
quassin  acts  upon  man  as  a powerful  bitter  tonic,  notably  increasing 
the  secretion  of  bile  and  of  the  urine,  and  causing  some  looseness  of 
the  bowels  and  stimulation  of  the  bladder.  Fifteen  milligrammes  of 
the  crystalline  quassin  caused  violent  frontal  headache,  burning  pains 
m the  esophagus  and  throat,  nausea,  vomiting,  vertigo,  excessive  ner- 
vous restlessness,  diarrhoea,  and  very  frequent  micturition,  but  dimin- 
ished renal  secretion  {Bull.  Therap.,  ciii.  410). 

THLRAPEUTms.— Quassia  is  probably  the  most  active  of  all  the  simple 
bitters  and  may  be  used  whenever  such  remedies  are  indicated.  In 
cases  of  seat-worms  in  children,  a strong  infusion  of  quassia  (gii  to  Oj) 
affords  a most  harmless  and  efficient  injection.  Its  exhibition  should 
be  preceded  by  an  enema  of  simple  water,  after  a stool,  so  as  thoroughly 
o was  i out  the  rectum  and  allow  access  to  every  fold  of  the  rectal 

ZaX-UoTus^  °fflCinal  preparati0D8  ar°  a tincture  ( Tinctura 
Quass  ce  1 to  9,  U.S.),  dose,  twenty  drops  to  a teaspoonful ; a very  ex- 
cellent watery  extract  {Extractum  Quassia;,  U.S.),  which  nmy  be  given 
pi  Is  containing  from  one  to  three  grains ; and  a fluid  extract  ( Ex- 
tractum Quassia;  Fluidum),  dose,  five  to  ten  drops. 

GENTIAN  A— GENTIAN.  U.S. 

Tho  root  of  Gentiana  iutea,  or  tho  yellow  gentian  of  tho  Alps  This 
root  ooours  m tho  shops  either  in  piece,  of  various  sines  sha^e,  bn" 
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generally  several  inches  in  length,  or  else  in  transverse  slices.  The 
texture  is  spongy,  the  odor  faint  but  peculiar,  and  the  taste  bittei.  It 
contains  gentisic  acid,  which  was  discovered  by  Leconte  and  is  tasteless 
and  physiologically  inei’t.  The  active  principle  is  probably  the  gentio- 
pikrin  of  Kromayer,  a neutral,  crystalline  substance,  of  an  intensely 
bitter  taste. 

Therapeutics. — Gentian  is  one  of  the  most  efficient  of  the  simple 
bitters,  and  may  be  used  whenever  such  a remedy  is  indicated.  It  is 
never  given  in  substance,  but  in  one  of  its  preparations.  These  are  the 
compound  tincture  ( Tinctura  Gentiance  Composita,  U.S.),  which  contains 
o-entian  (1  to  12.5),  bitter  orange  peel,  and  cardamom— dose,  one  fluid- 
drachm  to  half  a fluidounce ; the  watery  extract  ( Extractum  Gentians, 
U.S.),  dose,  two  to  four  grains,  and  the  fluid  extract  (. Extractum  Gentiance 
Fluidum,  U.S.),  dose,  ten  minims  to  half  a fluidrachm.  The  compound 
infusion,  formerly  officinal,  was  a valuable  preparation,  containing  some 
alcohol,  and  much  used  in  doses  of  one  to  two  fluidounees. 


NECTANDRA. 

Bebeeru  Bark  is  the  bark  of  Nectandra  Rodisei,  a large  tree  which 
grows  in  Guiana  and  the  neighboring  parts  of  South  America  and  is  usee 
in  ship-building  under  the  name  of  “ green-heart.”  It  occurs  m large 
flat  pieces,  and  contains  an  alkaloid  which  was  discovered  by  Dr.  Mac- 
lagan,  of  Edinburgh.  According  to  the  researches  of  Walz  (N.  Jahib. 
Pharm  1861,  xii.  302)  and  of  Eliickiger  (Ibid.,  1869),  this  alkaloid  is 
Men  “ell  not  only  with  Buxine,  obtained  by  Faune  in  1830  from  Buxus 
sempervirens,  but  also  with  Pelosine,  discovered  by  Wiggers  in  Paiena 
brava.  Bebeerine , or,  as  it  should  be  called,  buxine,  is  whitish  amor- 
phous, inodorous,  very  bitter,  very  slightly  soluble  m water,  freely  so  m 
ether  and  alcohol,  and  forms  uncrystallizable  salts  Dr.  Mac  a=‘ 
found  a second  alkaloid,  Sipeerine,  in  bebeeru  bark,  but  it  is  probably 

only  altered  bebeerine.  , . 

Physiological  Action.-Oui-  knowledge  of  the  influence  of  bebeei  me 

upon  the  system  is  exceedingly  incomplete.  Albers  (7^  * Archw, 
Bd  xxiv.)  found  that  three  grains  introduced  beneath  the  sk  ‘ 
large  frog  produced  death  in  six  and  a half  hours.  There  was  * ‘ 
period  of  quiet  with  accelerated  breathing,  then  tome  and  clome  genem 
convulsions,  seemingly  associated  with  muscular  weakness,  but  with  ™ 
nerease  of ’the  rJI activity.  Professor  Bins  (FircWs  ^ 
xlvi  p.  130)  has  determined  that  bebeerine  exerts  some  destructive  mflu 
ence  over  infusorial  forms  of  life,  but  that  it  is  in  this  respect  not  nearly 

so  powerful  as  the  cinchona  alkaloids.  Macla^an 

Therapeutics. — Bebeerine  was  originally  proposed  by  Dr.  Macia 
as  ^substitute  for  quinine  in  malarial  diseases,  and  has  been  qu.fr  extern 
sively  tried.  It  appears  to  possess  some  antipenodic  pov  l , 
very  probably  are'  not  superior  to  those  of  the  more  1--" 
bittein,  and  aie  certainly  very  inferior  to  those  of  qu.mn,  so  that  bebci 
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is  at  present  very  seldom  if  evor  used.  The  unofficinal  sulphate  may 
be  given  in  acidulated  solution  in  doses  of  from  two  to  five  grains. 

HYDRASTIS.  U.S. 

The  rhizome  of  Hydrastis  Canadensis,  an  indigenous  perennial,  com- 
monly known  as  Golden  Seal.  It  contains  the  alkaloids  hydrastine,  ber- 
berine,  and  probably  a third  alkaloid,  xanthopuccine. 

Physiological  Action. — According  to  Falck  and  Guenste,  toxic  doses 
of  berberine  cause  in  dogs  restlessness,  convulsive  tremblings,  thirst,  and 
diarrhoea,  and  finally  partial  paralysis  of  the  hind  legs.  From  seven  to 
fifteen  grains  of  it  killed  rabbits  in  from  eight  to  forty  hours.  The  symp- 
toms were  increased  frequency  of  respiration  and  tremblings,  followed 
by  decrease  of  the  rate  of  breathing,  paresis,  paralysis  of  the  hind  legs, 
gieat  djspncea,  and  finally  convulsions.  Both  Dr.  Schurinow  and  Curci 
(see  Lond.  Med.  Rec.,  Oct.  11,  1886)  agree  that  berberine  causes  the 
aiteiial  pressure  to  fall  rapidly  from  vaso-motor  paralysis, — Schurinow 
affirming,  however,  that  late  in  the  poisoning  the  peripheral  vagus  is 
paralyzed,  Curci  that  that  nerve  is  not  affected  at  all.  The  heart  is  at 
first  slowed,  and  afterwards  rendered  more  rapid,  the  muscular  fibres, 
according  to  Curci,  being  finally  paralyzed.  The  respiratory  centres 
are  depressed.  Abdominal  peristalsis  is  greatly  increased.  The  urine, 
after  toxic  doses,  becomes  albuminous,  and  sometimes  contains  epithe- 
lial casts,  while  after  death  the  kidneys  are  found  inflamed.  (Curci.) 
The  action  of  the  drug  on  the  nervous  system  is  feeble,  but  there  is 
finally  loss  of  voluntary  power  and  of  reflex  activity,  and  also  of  sen- 
sation, the  anaesthesia  being  according  to  Curci  of  central  orio-in  but 
according  to  Schurinow  the  result  of  paralysis  of  the  sensory  nerve- 
runks.  In  man,  as  yet,  no  violent  symptoms  have  been  recorded  as 
produced  by  berberine.  Buchner  took  nearly  twenty  grains  without 
causing  anything  more  serious  than  a loose  stool.  As  a bitter  tonic 
it  has  been  used  by  various  physicians  in  doses  of  from  two  to  five 
grains,  and  its  action  in  this  dose  appears  to  be  that  of  a simple  bitter 
It  may  be  given  in  pill  form  or  dissolved  in  alcohol. 

The  dominant  alkaloid  of  hydrastis  is  hydrastine.  In  toxic  doses 
t produces  spinal  tetanic  convulsions,  increased  reflex  activity  and 
death  from  cramp-asphyxia.  (Bartholow,  Lloyd’s  Drugs  and  Medicines 

bffify  of  ^“01  T/T?  188°°  AftCr  death  th0  excita' 
b.hty  of  the  motor  nerves  is  below  normal,  probably  from  exhaustion 

Dr  May? found  Th-  f W ^ ^ dil’eCt  aCtion  on  the  nerve-fibre.’ 

t0  fr°SS  ^ CaU8eS  aaiE8thesia> 
wn  cn  is  not  prevented  in  a leg  by  tying  the  artery,  although  the  ilka 

loid  when  brought  in  contact  with  a nerve-trunk  paral^ef  t so  tL 

ti,e  sen8ory  c°rd  “•*.*£  ir- 

investigatod  by  Fell^C  C‘rCulatlon  has  l"'c"  "specially 

• 6 , , /, mei  t Wien • Jahrbucher,  lSSS8)  He  finds  tbni 

“ Warm-W0°ded  doses  injected  dicectly  into  ^ 
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produce  a momentary  fall  of  pressure  followed  by  a distinct  rise  which 
continues  for  a length  of  time.  After  larger  doses  this  rise  is  followed 
by  a fall  of  pressure,  or  the  primary  fall  of  pressure  continues  up  to 
death.  During  the  earlier  portion  of  the  stage  of  increase  of  the 
arterial  pressure  the  pulse  is  slow ; later  it  becomes  rapid,  which  rapidity 
persists  after  the  fall  of  pressure.  To  determine  the  cause  of  the  rise 
of  the  arterial  pressure,  Dr.  Fellner  made  experiments  after  section 
of  the  splanchnic  nerve,  and  after  section  of  the  medulla  oblongata. 
Neither  of  these  operations  prevented  the  rise  of  the  arterial  pressure. 

It  appears  to  be  a natural  conclusion  that  the  rise  of  pressure  is  not  of 
vaso-motor  origin,  but  is  the  result  of  a stimulant  influence  upon  the 
heart.  This  conclusion  is,  however,  denied  by  Fellner,  because  the 
rise  occurs  when  the  pulse  is  very  slow,  and  he  believes  that  it  is  due 
to  a peripheral  contraction  produced  by  a direct  action  of  the  drug 
upon  the  capillary  walls.  Further  studies  seem  to  me  essential  before 
we  can  come  to  any  conclusion  in  regard  to  the  exact  action  of  hydras- 
tine  upon  the  vaso-motor  system.  Dr.  Slavatmski  ( Lancet , May,  1886) 
states  that  finally  in  poisoning  with  the  drug  the  vaso-motor  centre  is 
paralyzed.  Professor  Roberts  Bartholow  has  shown  that  the  alkaloid 
when  placed  upon  the  exposed  heart  of  the  frog  causes  diastolic  arrest 
with  loss  of  electro-excitability;  and  it  is  probable,  therefore  that  the 
final  fall  of  pressure  is  due  to  a paralyzing  influence  exerted  on  both 

the  heart  and  the  vaso-motor  system.  _ ..  . 

Both  Fellner  and  Slavatinski  affirm  that  hydrastine  has  a distinct 
ecbolic  action,  causing  uterine  contractions  in  the  non-pregnant  uterus 
and  abortion  in  pregnant  rabbits.  Dr.  Slavatinski  reports  a ease  of 
premature  labor  produced  by  hypodermic  injections  of  two  to  three 
grammes  repeated  daily.  Dr.  Mays  has  found  that  when  hypodermi- 
cally injected  in  doses  of  one-eighth  of  a grain  it  produces  a dist.net 
lowering  in  the  frequency  of  the  pulse,  with  some  apparent  increase 
in  the  force  of  the  circulation. 

Therapeutics. — U nder  the  name  of  hydrastin  there  is  sold  com- 
mercially  a substance  consisting  of  berberine,  hydrastine,  and  probab  y 
“Tresin.  Employing  this  resinoid  mixture,  Professor  Rutherford 

rz.  Me*.  Jourih,  i-,  HO  " ^^WhSa^ 

ower  animals  a marked  increase  in  the  biliary  secretion.  W hen  locally 

applied,  the  preparations  of  hydrastis  have  a very  remarkable  effect 
upon  the  mucous  membranes.  They  have  been  used  with ^ assertu  - 
cellent  results  in  chronic  gaetro-vntcetinal  cutarrfc  especially  those  d, 
to  alcoholic  excesses.  Dr.  Mays  believes  that  the  dr ug ; is  useful  in  these 
cases  not  only  by  its  action  on  the  alimentary  tract,  but  . . 
stTmnlant  influence  upon  the  circulation.  In  the  second  stages  of  gonor 
rhcca  after  the  acute  inflammation  lias  been  subdued  hydrast  , 
the  fluid  extract,  suspended  in  mucilage,  is  of  t'"nt  minims 

grains  of  the  commercial  impure  hydrastin,  01  ten 
of  the  fluid  extract,  may  be  used  to  the  ounce  of  injection.  1 
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able  that  in  otorrhoea,  nasal,  vaginal,  and  other  mucous  catarrhs  equally 
good  results  might  be  obtained.  Hydrastin  has  also  been  employed  as 
an  antiperiodic,  and  probably  has  the  action  of  a simple  bitter  upon 
the  stomach. 

The  proper  internal  dose  of  pure  hydrastine  cannot  be  considered 
as  settled ; the  commercial  hydrastin  vai'ies  in  its  constitution,  and  may 
often  be  given  in  doses  of  five  to  ten  grains.  The  dose  of  the  pure 
alkaloid  is  given  by  Dr.  Mays  as  one-fourth  of  a grain. 

CALUMBA— COLUMBO.  U.S. 

The  root  of  Cocculus  palmatus,  a climbing  vine  of  Mozambique.  It 
occurs  in  the  shops  in  transverse  disk-like  slices,  oval  or  circular  in  out- 
line, one  or  two  inches  in  diameter,  of  a spongy  texture,  having  a yellow- 
ish surface,  a very  bitter  taste,  and  a slightly  aromatic  odor.  It  contains 
a great  deal  of  starch,  besides  berberine,  and,  it  is  said,  in  lessei1  amount, 
Columbin , a bitter  neutral  principle  crystallizing  in  rhomboid  prisms 
or  needles.  Dr.  F.  Eoux  ( Comptes-Rendus  Soc.  Biolog.,  1884,  i.  33)  has 
found  that  columbin  given  to  pigeons  in  doses  of  ten  centigrammes 
produces  death,  preceded  by  failui*e  of  the  appetite,  marked  signs  of 
gastro-intestinal  irritation,  and  jaundice. 

Therapeutics.  A bitter,  slightly,  aromatic  tonic,  useful  as  a sto- 
machic in  cases  in  which  a simple  bitter  is  indicated.  It  is  not  used  in 
substance.  Its  preparations  are— a tincture  ( Tinctura  Oalumbce—l  to  9, 
U.S.),  dose,  one  to  two  fluidrachms;  and  a fluid  extract  ( Extractum 
Calumbce  Fluidum,  U.S.),  dose,  fifteen  minims  to  half  a fluidrachm. 


EUPATORIUM— THOROUG-HWORT.  U.S. 

The  herbal  parts,  gathered  after  flowering,  of  the  indigenous  Eupato- 
num  perfoliatum,  a tall,  coarse  composite,  recognizable  by  its  perfoliate 
leaves,  through  whose  centre  grow  the  stems  and  branches.  This  druo- 
given  in  cold  infusion  (51  to  Oj— dose,  fgi-ii)  is  an  efficient  but  dis- 
agreeable. bitter  tonic.  Its  chief  employment  is  as  a sudorific.  The 
ot  infusion  when  taken  freely  (five  to  six  ounces),  the  patient  being 
we  covered  in  bed,  produces  free  sweating,  and  has  been  very  largely 
used  m general  colds,”  muscular  rheumatism,  etc.,  for  this  purpose 
The  only  objection  to  the  remedy  is  its  disagreeable  taste.  In  the  dose 
o a pint  the  infusion  has  been  employed  as  an  emetic.  The  fluid  ex- 

m<dum'  u's° mayb8  U9ed  dosc9of  “ 


em  mrt^of  S’  hel’b  T**  r0°‘  °f  a 1>laut  growing  in  the  north- 

believed  hvS  ; 18  ^ °f  ‘h<>.  be8t  °f  the  8imPle  l>i“ers,  “nd  is 
■ ° t0  exert  a peculiar  influence  over  the  liver  When 

tog  may  be  employed,  eepecia  ) 

LnatS  f„  d <■  d68ire<i'  T|W  mlid  toS  is  en  excellent 
preparation  in  doses  of  one  to  two  grains;  the  fluid  extract  (Extract,,,,,. 

41 
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Ghiratce  Fluidum , U.S.)  may  be  given  in  doses  of  five  to  ten  minims ; 
and  the  tincture  ( Tinctura  Chiratoe — 1 to  9,  U.S.)  in  doses  of  a fluidrachm. 

PRUNUS  VIRGINIANA— WILD  CHERRY  BARK.  U.S. 

Wild  cherry  bark  is  the  product  of  Prunus  (Cerasus)  serotina  or 
wild  cherry  tree,  not  of  Prunus  Virginiana  or  choke-cheny,  whose 
name  it  bears.  It  occurs  in  pieces  of  vai’ious  sizes,  usually  without  epi- 
dermis. The  color  is  a reddish  cinnamon  ; the  taste  slightly  asti  ingent, 
bitter,  and  peculiar,  resembling  that  of  peach-leaves.  It  contains  tannic 
acid,  bitter  extractive,  amygdalin,  and  emulsin.  Amygdalin  is  a nitro- 
genous, crystallizable,  odorless  glucoside,  of  a slightly  bitter  taste.  It 
is  soluble  in  water  and  alcohol,  but  not  in  ether.  Emulsin  is  an  albu- 
minous principle,  which  is  soluble  in  water,  and,  like  other  forms  of 
albumen,  is  coagulated  by  heat,  alcohol,  acids,  etc.  When  amygdalin 
in  watery  solution  is  brought  in  contact  with  emulsin,  it  is  decomposed, 
forming  prussic  and  formic  acids  and  a colorless,  thin,  volatile  oil,  which, 
when  pure,  has  a peculiar  agreeable  odor  and  a burning  taste.  Accord- 
ing to  Liebig  and  Wohler  {Ann.  Chem.  Pharm.,  xxii.  1),  seventeen  grains 
of* amygdalin  yield  one  of  hydrocyanic  acid : therefore,  if  thirty-four 
orains  of  amygdalin  be  mixed  with  sixty-six  grains  of  an  emulsion  of 
sweet  almonds,  a two-per-cent,  (by  weight)  solution  of  hydrocyanic 

acid  will  be  formed.  _ 

Physiological  Action.— Amygdalin  administered  by  itself  is  nearly, 
if  not  quite,  without  effect  upon  the  organism.  Widtmann  and  Denk 
(Husemann,  Die  Pflanzenstoffe , p.  688)  took  as  much  as  sixty  grains  o 
it  without  inducing  any  effect,  and  their  results  have  been  confirmed  by 
Reil  and  others.  Lehmann,  it  is  true  {Ibid.),  found  that  at  times  fifteen 
grains  of  it  by  the  mouth  were  sufficient  to  cause  death  in  the  rabbit ; 
but  Kolliker  and  Muller  have  shown  that  this  was  owing  to  its  being 


tendency  to  night-sweats  during 
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convalescence  from  acute  disease.  I 
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dose  is  one  to  two  wineglassfuls.  On  account  of  its  pleasant  taste  and 
its  traditional  reputation,  the  syrup  ( Syrupus  Pruni  Virginiance,  U.S.)  is 
often  employed  as  the  basis  of  cough -mixtures.  The  fluid  extract  (Ex- 
traction Pruni  Virginiance  Fluidum,  U.S.)  may  be  given  in  doses  of  from 
half  a flui drachm  to  a drachm. 


AROMATICS. 

The  aromatie  oils  are  essentially  local  irritants,  causing  when  taken 
into  the  mouth  intense  burning  pain,  and,  when  confined  upon  the  skin, 
rubefaction,  blistering,  and  finally,  if  the  contact  be  very  prolonged, 
more  destructive  changes.  Internally,  taken  in  very  large  doses,  they 
cause  burning  pain  in  the  stomach,  increased  activity  of  the  circulation, 
and  a species  of  intoxication.  In  sufficiently  large  quantities  they  are 
irritant  narcotic  poisons.  When  administered  in  therapeutic  doses  they 
act  almost  exclusively  upon  the  alimentary  canal.  As  compared  with 
that  of  the  simple  bitters,  their  influence  is  more  powerful  and  more 
transient.  They  do  not  permanently  increase  the  digestive  power,  but 
simply  increase  action  for  the  time  being.  They  are  employed  chiefly 
—to  give  pungency  to  bitter  tonics ; as  carminatives,  to  stimulate  the 
intestines  to  contract  upon  and  expel  flatus ; to  prevent  the  griping  of 
purgatives ; to  disguise  the  taste  of  medicines,  and  to  render  nauseating 
diugs  acceptable  to  the  stomach;  and  to  act  as  condiments  and  aid  in 
the  digestion  of  the  food. 

Injected  into  the  circulation,  most  volatile  oils  lower  the  blood-press- 
ure by  depressing  the  heart’s  action,  and  even  in  comparatively  small 
doses  may  cause  immediate  diastolic  arrest.  In  this  respect  oil  of  cloves 
is  one  of  the  most  powerful.  Their  cardiac  action  is  undoubtedly  direct 
and  upon  the  heart  itself:  other  muscular  structures  would  seem  to  be 
similarly  affected,  as  H.  Kobert  has  found  that  the  oil  of  mace  directly 
lowers  muscular  excitability  (Arch.  f.  Exper.  Path.  u.  Pharm , xv.  22). 

Some  of  the  tonic  drugs  containing  a volatile  oil  also  have  in  them 
a bitter  principle  which  modifies  their  action.  Such  drugs  may  be 
mown  as  aromatic  bitters;  as  bitters  they  are  less  powerful  than  such 

drugs  as  quassia  and  are  especially  indicated  where  the  stomach  is 
delicate  and  easily  nauseated. 

Inflammation  of  the  stomach  or  bowels  is  the  chief  contra-indication 
to  the  use  of  aromatics.  Unlike  the  simple  bitters,  they  are  often  very 

useful  m diarrhoea  of  nervous  irritability  or  of  relaxation,  when  no 
decided  inflammation  exists. 

0™™  pr0ptUW“0h  i8  probably  oommo"  t0  <*e  aromatic 

o.b,  and  which  may  therefore  be  mentioned  here  with  propriety  _ 

pep  perm  i n t 'has  1 loCal  »°mstheeia.  In  China  the  oil  ’of 

peppermint  has  long  been  used  locally  in  neuralgia:  and  my  own  ex- 
perience with  our  native  oil  is  in  accord  with  tlmt  of  Dr  A Wright 
( on <1.  Lancet,  18,4,  n.;  see,  also,  Gaz.  Med.,  1874)  in  finding  it  efficient 
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in  neuralgia  and  subacute  rheumatism.  A rag  soaked  with  it  should 
be  laid  upon  the  part,  and,  when  the  burning  is  no  longer  endurable, 
cosmoline  applied.  The  power  of  oil  of  cloves  in  benumbing  sensitive 
dentine  or  exposed  nerve-pulp  is  well  known.  (See  Menthol,  p.  607 .) 

Cinnamomum.  U.S. — Cinnamon  is  the  bark  of  Cinnamomum  zey- 
lanicum,  a native  of  Ceylon,  and  of  C.  aromaticum,  growing  in  China. 
The  finest  variety  of  cinnamon,  that  from  Ceylon,  occurs  in  long, 
closely-packed  quills  of  a thin,  very  aromatic  bark.  Cassia  bark,  or 
Chinese  cinnamon , is  coarser,  more  broken,  and  less  aromatic.  Both 
varieties  contain  tannic  acid  and  a yellowish  volatile  oil  ( Oleum  Cinna- 
momi,  U.S.),  which  on  account  of  its  great  fragrance  and  very  pleasant 
taste  is  largely  used,  in  doses  of  from  one  to  three  di’ops,  as  an  adju- 
vant, or  to  disguise  the  flavor  of  less  agreeable  drugs.  Cinnamon  water 
( Aqua  Cinnamomi— f3ss  to  Oij,  U.S.)  is  used  solely  as  a vehicle.  The 
spirit  of  cinnamon  ( Spiritus  Cinnamomi— oil  1 to  10,  U.S.)  is  adminis- 
tered in  doses  of  half  a fluidrachm ; the  tincture  ( Tinctura  Cinnamomi 

1 t0  io,  U.S.)  in  doses  of  one  to  two  fluidrachms.  Pulvis  Aromaticus. 

U.S. — Aromatic  Powder  (cinnamon,  ginger,  cardamom,  nutmegs).  An 
elegant  carminative  powder;  dose,  ten  to  twenty  grains. 

Caryophyllus.  U.S  .—Cloves  are  the  unexpanded  flowers  of  Caryo- 
phyllus  aromaticus,  a tree  growing  in  the  Molucca  Islands.  This  aro- 
matic, largely  used  as  a spice,  contains  an  exceedingly  pungent  volatile 
oil,  officinal  as  Oleum  Caryophylli.  This  is  a yellowish  oil,  becoming 
dark  by  age,  which,  besides  being  used  as  a carminative  and  an 
aromatic,  is  often  employed  to  benumb  sensitive  dentine,  or  even 
exposed  pulp,  in  caries  of  the  teeth.  Dropped  on  a piece  of  cotton  and 
placed  in  the  cavity,  it  will  frequently  cure  toothache.  Dose,  one  to 
two  drops.  The  infusion,  or  clove  tea  (Infusum  Caryophylli—  5ii  to  Oj), 
is  made  with  boiling  water ; the  dose  is  a wineglassful. 

Myristica.  U.S. — Nutmeg  is  the  kernel  of  the  fruit  of  Myristica 
moschata,  a tree  inhabiting  the  Molucca  Islands.  The  nutmeg  contains 
both  a fixed  and  a volatile  oil.  Mace  ( Macis , U.S.P.)  is  the  arillus  or 
outer  imperfect  supernumerary  coating  of  the  seed.  It  contains  a vola- 
tile oil  identical  with  that  of  the  nutmeg.  The  nutmeg  is  possessed 
of  narcotic  power,  and  it  is  said  that  one  or  two  when  taken  will  pro- 
duce a dreamy,  half-unconscious  condition.  In  a boy  aged  about  eight 
years  fatally  poisoned  by  an  unknown  quantity  of  nutmeg,  there  was 
complete  coma,  with  suppression  of  urine  and  respiratory  para  3 sis 
(i\r  Y.  Med.  Record,  Nov.  1886).  I have  found  that  injected  into  the 
insular  vein  the  volatile  oil  produces  in  the  lower  animals  profound 
narcosis,  with  abolition  of  all  reflexes,  and  finally  death  from  paralysis 
of  the  respiratory  centres.  The  dose  of  the  volatile  oil  ( Oleum  Myris- 
tica}, U.S.)  is  from  two  to  five  drops. 
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Pimenta.  IT.S. — Pimenta,  or  Allspice , is  the  unripe  berries  of  Eu- 
genia Pimenta,  a tree,  native  of  the  West  Indies.  It  contains  a green 
fixed  oil  and  a volatile  oil  ( Oleum  Pimentce,  U.S.),  the  dose  of  which 
is  two  to  five  drops. 


Cardamomum.  U.S. — Cardamoms  are  the  fruit  of  Elettaria  Car- 
damomum,  which  grows  in  the  East  Indies.  They  consist  of  tough, 
seemingly  fibrous,  generally  more  or  less  triangular  capsules,  contain- 
ing a number  of  small,  hard,  very  aromatic  seeds.  The  capsule  is  itself 
dry  and  tasteless.  In  commerce  cardamoms  are  divided  into  three 
varieties,  according  to  their  length.  According  to  Trommsdorf,  the 
seeds  contain,  besides  10.4  per  cent,  of  fixed  oil,  4.6  per  cent,  of  a color- 
less, highly  aromatic,  volatile  oil.  Cardamom  is  a very  grateful  aro- 
matic, much  less  stimulating  and  heating  than  most  of  the  other  sub- 
stances of  its  class.  The  dose  of  the  tincture  {Tinctura  Cardamomi — 1 
to  6.6,  U.S.)  is  half  a fluidrachm.  The  compound  tincture  ( Tinctura 
Cardamomi  Composita , U.S.)  is  a very  elegant  addition  to,  or  vehicle  for, 
tonic  medicines ; dose,  one  to  two  fluidrachms. 


Zingiber.  U.S  .—Ginger  is  the  dried  rhizome  or  root-stock  of  Zin- 
giber officinale,  growing  in  the  East  and  West  Indies.  Green  Ginger 
is  the  fresh  rhizome.  Black  Ginger  is  the  root-stock  dried  with  the 
epidermis  on;  White  or  Jamaica  Ginger  is  the  same,  deprived  of  its 
epidermis.  The  fresher  ginger  is,  the  greater  is  its  power,  and  by  time 
and  exposure  it  becomes  completely  inert.  Its  active  principles  are  a 
soft,  acrid,  aromatic  resin,  and  a yellow,  volatile  oil.  Ginger  is  much 
used  m domestic  medicine  as  a stimulant  carminative  in  colic  ; given  in 
hot  water,  it  is  also  used  as  a sudorific  and  stimulant  in  the  pain  due  to 
suddenly-suppressed  menstruation.  It  is  often  added  with  advantage  to 
other  remedies  in  dyspepsia.  The  syrup  (, Syrupus  Zingiber  is,  U.S.)  is 
used  only  as  a cordial  drink  or  vehicle,  in  doses  of  from  half  a fluidounce 
to  a fluidounce.  The  tincture  ( Tinctura  Zingiberis—1  to  5,  U.S.)  is  the 
most  commonly  employed ; the  dose  is  half  a teaspoonful  to  a teaspoon- 
u The  dose  of  the  fluid  extract  (Extractum  Zingiberis  Fluidum,  U.S.) 
is  ten  drops.  The  oleoresin  ( Oleoresina  Zingiberis,  U.S.)  is  employed  as 

a stimulant  addition  to  tonic  pills;  the  dose  is  from  half  a minim  to 
two  minims. 


Pipek.  v.s.—Btkck  Pepper  i8  the  unri  berrie8  f p 

a woody  vme-kke  plant  growing  in  the  Bast  Indies.  White  PeLr  is 

, I6™8  8tl'!ppetl  of  th6ir  8kiQ  It  is  much  inferior 

to  he  ordinary  variety.  The  active  principles  of  black  pepper  are  a 

i;  iC,y’  ™toile  “d  piperine!*  ‘ * 

hzes  in  celoriZ  r r°VOTf  V S0,  which  crystal- 

hzes  in  coloiless,  glistening,  four-sided,  truncated  prisms  of  a neutral 

reaction,  but  capable  of  combining  with  acids  to’ form ’salts  When 
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pure  it  is  tasteless ; but  very  commonly  it  has  a burning  taste,  due  to 
the  presence  of  some  of  the  volatile  oil  of  pepper.  The  possession  of 
very  active  antiperiodic  properties  has  been  claimed  for  piperine,*  and 
it  was  for  a time  employed  in  intermittent  fever ; but  it  has  fallen  into 
complete  disuse.  The  dose  as  an  antiperiodic  is  four  grains,  repeated 
once  or  twice  during  the  interval  between  the  paroxysms.  According 
to  the  observations  of  Professor  PI.  Kronecker  and  of  Herr  Fliess, 
piperine  in  the  frog  paralyzes  the  peripheral  ends  of  the  sensoiy  nci\  es 
(. Archiv  fur  Physiologie,  1882,  p.  111).  In  the  rabbit  its  action  upon 
the  sensory  nerves  is  much  less  marked.  The  respiratory  and  pulse 
rates  are  greatly  accelerated,  and  death  is  finally  caused  by  cardiac 
arrest  ( Ibid .,  1884).  MM.  Oechsner  de  Coninck  and  Pinet  ( Cornptes- 
Rendus  So c.’ Biolog.,  Oct.  17,  1885,  May  1,  1886,  Oct.  30,  1886)  have 
found  that  piperine,  when  brought  in  direct  contact  with  the  nerve,  para- 
lyzes both  motor  and  sensoiy  fibres,  and  that  there  is  no  difference  in 
the  action  of  synthetical  artificial  piperine  and  the  natural  principle. 
Pepper  is  very  largely  used  as  a condiment ; but,  as  its  taste  is  moi  e 
hot  than  aromatic,  it  is  rarely  used  internally  in  medicine  except  as  an 
addition  to  simple  bitters  or  to  antiperiodics,  generally  in  the  form  of 
the  officinal  oleoresin  ( Oleoresina  Piperis),  the  dose  of  which  is  a minim. 
In  atonic  dyspepsia  the  latter  preparation  is  an  excellent  adjuvant  to 
tonic  pills.  Dr.  Schiffer  is  said  (Fliess)  to  have  used  piperine  success- 
fully in  a case  of  vaginismus , by  injecting  0.3  grain  hypodermically 
near  the  vaginal  entrance.  In  using  piperine  by  hypodermic  injec- 
tion it  is  of  the  utmost  importance  that  it  be  free  from  the  oil  of 


pepper. 

Capsicum.  TJ.S.— 1 The  U.S.  Pharmacopoeia  now  recognizes  only  the 
small,  less  than  an  inch  long,  very  fiery  fruit  of  Capsicum  fastigiatum, 
the  African  Pepper , or  Chillies.  The  large,  bright  red,  conical  or  ovate, 
comparatively  mild  peppers  of  the  market  are  from  C.  annuum ; they 
are  sometimes  known  as  West  India  peppers.  Capsicum  contains  as  its 
active  principle  an  exceedingly  acrid  oleoresin.  The  name  of  Capstan 
has  been  applied  by  different  observers  to  the  oil,  to  the  resin,  and  to 
their  combination,  but  should,  I think,  be  dropped,  as  having  no  defi- 
Capsicum is  a very  powerful  local  irritant,  its  oleoresin  when  applied 
to  the  skin  producing  in  a very  few  minutes  intense  pain  and  redness, 
and  finally  destroying  the  cuticle.  In  the  alimentary  canal  it  acts  i 
a similar  manner  : thus,  moderate  doses  produce  merely  a pleasant  fee- 
ing- of  warmth  in  the  stomach,  while  overdoses  may  cause  gastrointes- 
tinal inflammation,  with  severe  pain,  as  well  as  vomiting  and  purging 
The  chief  use  of  Cayenne  Pepper  is  as  a condiment  ; ye  i lb  . 
added  with  advantage  to  tonic  pills  to  increase  their  immediate  action 

» For  a discussion  of  tho  subject,  see  Husemann,  Die  PJtanienetoffe,  p.  492. 
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on  the  stomach.  When  there  is  habitual  feeble  digestion,  with  flatu- 
lence, its  free  use  on  food  may  do  good.  In  adynamic  disease , especially 
as  occurring  among  drunkards , capsicum  is  often  very  useful  by  stimu- 
lating the  stomach  up  to  the  point  of  digesting  food.  Locally,  either 
as  the  diluted  tincture  in  a gargle,  or  applied  in  powder  or  tincture  by 
means  of  a swab,  it  is  useful  in  severe  tonsillitis,  especially  in  that  ac- 
companying scarlet  fever. 

Administration. — The  dose  of  capsicum  is  four  to  five  grains  in  pill 
form ; of  the  officinal  Oleoresina  Capsid,  which  is  to  be  preferred  on 
account  of  its  lesser  bulk,  from  half  a grain  to  one  grain.  The  infusion 
( Infusum  Capsici — gss  to  Oj)  is  used  as  a gargle.  The  tincture  { Tinctura 
Capsid — 1 to  20,  U.S.)  is  employed  locally,  and  is  sometimes  adminis- 
tered in  half-fluidrachm  doses  to  drunkards. 

Oleum  Cajuputi.  U.S. — The  Oil  of  Cajuput  is  obtained  from  the 
leaves  of  Melaleuca  Cajuputi,  a tree  growing  in  the  Molucca  Islands. 
This  volatile  oil  is  of  a green  color,  a peculiar  fragrant  odor,  and  a 
burning,  camphoraceous  taste.  It  is  not  very  irritating  to  the  skin, 
and  is  exceedingly  destructive  to  low  forms  of  life,  and  consequently 
has  been  used  as  a parasiticide  externally,  and  even  internally  against 
the  Ascarides.  I have  never  used  it  except  as  a carminative  and  aro- 
matic stimulant  in  cases  of  intestinal  pain  and  spasm,  and  in  serous 
diarrhoea.  When  employed  in  these  affections  in  combination  with  chlo- 
roform, camphor,  and  opium,  it  is  very  efficient.  As  a counter-irritant, 
it  has  been  used  in  rheumatism  ; as  a stimulant  to  the  skin,  in  psoriasis, 
acne  rosacea,  and  pityriasis.  The  dose  internally  is  from  ten  to  fifteen 
drops. 

Oleum  Sassafras.  U.S. — The  Oil  of  Sassafras  is  enormously  used 
in  the  arts  on  account  of  its  cheapness  and  pleasant  flavor.  It  is  cajia- 
ble  of  producing  very  marked  narcotic  poisoning  (case,  Trans.  Med.- 
Chir.  Facidty  Maryland,  1884,  288),  and  is  said  to  act  upon  the  lower 
animals  as  a convulsant  and  narcotic.  Dr.  John  Bartlett  ( Chicago  Med. 
Journ.,  Dec.  1885)  asserts  that  it  is  capable  of  producing  uterine  con- 
tractions, and  reports  cases  of  abortion  caused  by  it. 

Aurantii  Amari  Cortex.— Bitter  Orange  Peel,  U.S.—1 The  fluid 
extract  (Extr actum  Aurantii  Amari  Fluidum , U.S.)  and  the  tincture 
{Tinctura  Aurantii  Amari)  may  be  given  respectively  in  doses  of  twenty 
minims  and  a fluidrachm.  Aurantii  Dulcis  Cortex— Sweet  Orange 
Teel  U S.— Of  the  syrup  ( Syrupus  Aurantii,  U.S.)  the  dose  is  a dessert- 
spoonful, of  the  tincture  {Tinctura  Aurantii  Dulcis,  U.S.)  a tablespoonful. 
Ihe  orange  peels  are  themselves  scarcely  medicinal,  but  are  officinal  as 
affording  preparations  much  used  as  vehicles.  Limonis  Cortex,  U S 

or  Lemon  Peel  {Spiritus  Limonis,  U.S.),  is  also  used  for  flavoring-pur- 
poses. ° 1 
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Aurantii  Flores. — The  flowers  of  the  orange  are  officinal  for  the 
preparation  of  Orange  Flower  Water, — Aqua  Aurantii  Florum , U.S., — 
which  is  used  as  an  elegant  vehicle,  free  from  medicinal  properties. 

The  fruits  of  the  following  umbelliferous  plants,  Fceniculum  vulgare, 
Carum  Carui,  Coriandrum  sativum,  Pimpinella  Anisum,  are  officinal 
under  the  respective  names  of  Fceniculum  (Fennel),  Carum  (Caraway), 
Coriandrum  (Coriander),  Anisum  (Anise).  They  all  depend  for  their 
virtues  upon  volatile  oils  which  are  officinal.  The  oil  of  anise  of 
commerce  is  chiefly  the  product  of  a Chinese  tree,  the  Illicium  Anisa- 
tum,  or  Star  Anise,  from  whose  five-  to  ten-rayed  capsular  fruit  it  is 
obtained  by  distillation.  The  Aqua  Fceniculi  and  Spiritus  Anisi  are 
officinal.  All  of  these  fruits  and  their  preparations  may  be  used  as 
carminatives  and  stomachics. 


The  herbal  portions  of  the  following  mints  are  officinal : Lavandula 
vera,  Rosmarinus  officinalis,  Salvia  offioinalis,  Mentha  piperita,  Mentha 
viridis,  Melissa  officinalis.  They  are  respectively  known  as  Lavender 
(Lavandula),  Rosemary  (Rosmarinus),  Sage  (Salvia),  Peppermint  (Mentha 
piperita),  Spearmint  (Mentha  viridis),  and  Balm  (Melissa).  The  most 
important  preparations  of  them  are  as  follows : Spiritus  Lavandulce 
Compositus — Compound  Spirit  of  Lavender,  a very  elegant  and  agreeable 
stomachic  and  cordial ; dose,  a fluidrachm  to  half  a fluidounce.  Aqua 
Menthce  Piper  it  ce — Peppermint  Water,  and  Aqua  Menthoe  Viiidis  Speai- 
mint  Water,  both  very  frequently  used  as  vehicles.  Spiritus  Menthce 
Viridis  and  Spiritus  Menthce  Piperitce — Essence  of  Spearmint  and  Essence 
of  Peppermint , used  as  carminatives,  in  doses  of  from  ten  to  twenty 
drops.  The  oils  of  lavender*  peppermint,  and  spearmint  are  also 
officinal,  and  may  be  used  in  doses  of  from  three  to  ten  drops  as  car- 
minatives. Sage  contains  tannin. 

Water  of  rosemary  (Aqua  Rosmarini,  IT.S.)  has  long  been  believed 
to  have  especial  influence  upon  the  skin,  and  in  cases  of  acne  a lotion 
composed  of  a pint  of  this  water  and  an  ounce  of  the  flowers  of  sulphur 
is  often  extremely  effective. 

The  volatile  Oil  of  Gaultheria  (Oleum  Gaultherice,  U.S.)  is  used  for 
flavoring-purposes.  Its  physiological  and  therapeutic  properties  are 
entirely  different  from  those  of  other  volatile  oils,  and  will  be  found 
fully  discussed  under  the  head  of  Salicylic  Acid.  Calamus , the  rhi- 


* MM.  Masoin  and  Bruylnnt  have  studied  to  some  extent  the  physiological  action  of  the 
oils  of  lavender,  rosemary,  marjoram,  and  aspic  ( Lavandula  V‘««H.)  (A',11.  ca  ’ 
de  Bruxelles,  1879,  558;  see,  also,  Schmidt’s  Jahrb.,  clxxx.  1-3).  In  frogs  th  y 
generally  paralysis,  with  loss  of  reflex  activity,  the  muscles  being  intact,  and  the  sen 
nervous  apparatus  being  affected  before  the  motor.  Upon  the  higher  -imalsa-mrare^ 
was  produced,  except  that  oil  of  rosemary  caused  epileptiform  convulsions.  0,1 of  Pel>Pc™'' 
C^pipZita  ta  been  studied  by  S.  D.  Markuson  (/«««,.  2*.,  Halle,  1877;  Schrn^s 
Jahrb? clxxx.  122),  who  finds  that  while  very  small  doses  increase,  larger  ones  decrea-e 
the  blood-pressure  and  lower  the  bodily  temperature. 
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zome  of  Acorus  Calamus,  also  contains  a volatile  oil,  and  its  infusion 
is  sometimes  used  as  a carminative. 

AROMATIC  BITTERS. 

ANTHEMIS.  U.S.— CHAMOMILE. 

Roman  or  true  Chamomile  is  the  dried  flowers  of  Anthemis  nobilis, 
a composite  of  Europe.  They  are  sometimes  single,  sometimes  double. 
The  single  are  more  aromatic  than  the  double  florets.  Chamomile  con- 
tains a bluish  or  sometimes  greenish  volatile  oil,  a bitter  principle,  and 
a small  amount  of  tannin.  Matricaria,  U.S.,  or  German  Chamomile,  is 
the  flowers  of  Matricaria  Chamomilla,  which  are  decidedly  smaller  than 
those  of  the  ordinary  chamomile,  and  have  a stronger,  less  agreeable 
odor  and  taste.  Their  volatile  oil  is  very  similar  to  that  of  chamomile. 

Therapeutics.  An  excellent  stimulant  tonic,  especially  useful  in 
convalescence.  The  dose  of  the  infusion  ( Infusum  Anthemidis — gss  to 
Oj)  is  one  to  two  wineglassfuls  before  meals. 


Serpentaria.  U.S .—  Virginia  snakeroot  is  the  root  of  Aristolochia 
Serpentaria  and  of  A.  reticulata,  small  herbal  plants  of  the  United 
States.  It  occurs  as  fine  brittle  rootlets  attached  to  a small  head,  of  a 
camphoraceous  odor  and  taste,  and  contains  a volatile  oil,  a yellowish- 
green  resin,  and  a bitter  principle.  It  is  an  elegant  stimulant  tonic, 
especially  useful  as  an  adjuvant  to  more  powerful  bitters.  In  overdose 
it  is  said  to  cause  vomiting,  and  even  purging.  The  dose  of  the  tincture 
( Tinctura  Serpentaria-1  to  10,  U.S.)  is  one  to  two  fluidrachms ; of  the 
fluid  extract  (Extractum  Serpentaria;  Fluidum,  U.S.),  twenty  drops 


. +^^rilla,U.S,  18  the  bark  ^ Croton  Eluteria,  a shrub  growing 
m the  West  Indies  This  bark  occurs  in  quills  or  rolled  pieces,  and  is 
to  be  distinguished  by  its  outer  grayish  and  inner  deep-chocolate  sur- 
ace,  by  'ts  8Plc7  bitter  taste,  and  by  the  pleasant  musk-like  odor  which 
it  gives  forth  while  burning.  It  contains  tannin,  volatile  oil,  and  cas- 
carillm,  a neutral,  bitter,  crystallizable  principle.  Its  therapeutic  action 
is  very  similar  to  that  of  serpentaria.  The  dose  of  the  infusion  (In- 
fusum Cascarillce — gi  to  Oj)  is  a wineglassful. 


FAMILY  II.— EMETICS. 


Emetics  are  those  drugs  which  are  employed  in  the  practice  of 
medicine  for  the  purpose  of  producing  emesis,  or  vomiting.  The 
mechanism  of  vomiting  has  been  so  frequently  written  upon,  and  has 
so  little  connection  with  the  application  of  emetics,  that  it  is  not  neces- 
sary here  to  enter  upon  an  elaborate  discussion  of  it*  Suffice  it  to 
state  that  emesis  is  the  result  of  a very  complicated  series  of  actions, 
in  which  the  chief  expulsive  force  is  supplied  by  the  abdominal  muscles 
and  the  diaphragm,— the  stomach,  however,  participating  in  the  general 
contraction,  and  not  being,  as  some  have  thought,  entirely  passive.  The 
exact  relations  and  functions  of  the  various  nerves  concerned  are  not, 
I think,  fully  made  out.  It  has  been  generally  believed  that  the  pneu- 
mogastrics  were  the  afferent  nerves,  and  that,  although  emetics  intro- 
duced into  the  circulation  after  their  section  vomited,  yet  irritation  of 
the  gastric  mucous  membrane  was  not  capable  of  so  doing.  But  Schiff 
found  in  his  experiments  that,  even  when  the  nerves  were  cut  m the 
neck,  the  introduction  of  semi-solid  food  into  the  stomach  gave  rise  to 
efforts  at  vomiting,  which  were  in  some  cases  successful ; and  Maclagan  t 
has  obtained  similar  results  with  the  sulphates  of  zinc  and  copper. 
Moreover,  I have  invariably  failed  to  induce  vomiting  with  veratna, 
even  when  given  immediately  after  section  of  the  par  vagum.  Evi- 
dently, further  investigations  are  needed. 

Yomiting  occurs  under  two  provocations,  or  in  two  manners.  Thus, 
a mental  impression,  or  a disordered  state  of  the  blood,  may  influence 
the  nerve-centres  directly,  and  emesis,  spoken  of  as  centric , results , ox 
a peripheral  irritation  in  the  stomach  itself,  or  in  some  other  organ,  as 
in  the  kidneys,  may  induce  vomiting  precisely  similar  in  the  method  o 
its  production  to  the  more  ordinary  reflex  movements ; such  vomiting 


is  called  reflex  or  excentric. 

Emetics  produce  their  results  in  both  of  these  methods,  thus, 
tartar  emetic  has  been  believed  to  affect  the  centres  directly  so  as  to 
cause  centric  vomiting,  while  sulphate  of  copper  has  been  believed  to 
irritate  the  mucous  membranes  of  the  stomach,  so  as  to  produce  reflex 


* For  a very  elaborate  general  discussion  on  emetics,  see  Professor  Joseph  Can  on, 

Med  Times,  June,  1872;  also,  Dr.  D’Ornellas,  Bull.  THrap.,  lxxxiv.  1 _ • 

\ Z Action  of  Medicines  in  tie  System,  by  F.  W.  Headland,  M.D.,  Amer.  ed„  1839,  p. 
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vomiting.  Recently  much  doubt,  however,  has  been  thrown  upon  the 
old  views,  and  it  is  probable  that  most  emetics  have  a double  influence. 
Thus,  the  purging  of  veratria  or  of  tartar  emetic  is  almost  certainly 
connected  with  its  elimination,  and  is  probably  due  to  a direct  action 
of  the  circulating  poison  upon  the  intestinal  mucous  epithelium,  gland- 
cells,  and  peripheral  nerves.  It  seems  a priori  almost  a necessity  that 
the  vomiting  caused  by  these  poisons  is  produced  in  the  same  way  as 
the  purging.  Dr.  D’Ornellas  has  found  that  when  emetine  is  injected 
into  the  veins  of  animals  the  vomiting  occurs  simultaneously  with  the 
elimination  of  the  alkaloid  from  the  gastric  mucous  membrane,  and 
asserts  that  Kleimann  and  Simonowitsch  have  determined  the  same 
thing  with  antimony.*  Further  (see  page  389),  antimony  seems  to 


cause  vomiting  partly  by  acting  upon  the  centres,  partly  by  irritating 
the  peripheral  nerve.  Irritant  emetics  are  more  prompt  than  those 
which  chiefly  affect  the  nerve-centres,  and  act  more  certainly  when  the 
nei ve-centres  are  obtunded,  as  in  narcotic  poisoning;  they  always  cause 
less  nausea  and  general  systemic  disturbance  than  do  the  centric  emetics. 

Another  evident  practical  fact  is,  that  while  centric  emetics  will  act 
in  whatever  way  they  are  introduced  into  the  system,  the  mechanical 
emetics  must  be  exhibited  by  the  stomach.  Thus,  apomorphine  may  be 
given  by  hypodermic  injection,  but  mustard  must  be  taken  by  the  mouth. 

A very  curious  property  of  emetics  has  been  pointed  out  by  Dr. 
E.  Harnack  {Archie  f.  Exper.  Path.  u.  Pharm.,  iii.  44),  who,  as  the 
result  of  an  elaborate  investigation,  affirms  as  a law  that  all  specific 
emetic  substances  destroy,  even  when  in  relatively  small  dose,  the  ex- 
oitability  of  striated  muscular  fibre.  Dr.  Harnack  seems  to  establish 
the  general  truth  of  this ; but  that  it  is  a universal  law  seems  scarcely 
probable,  and  the  connection  between  the  two  properties  is  very  obscure 
According  to  H.  Kobert  {Arch.  f.  Exper.  Path.  u.  Pharm.,  xv.  36),  anti- 
mony has  an  effect  only  when  the  contact  is  jDrolonged. 

In  regard  to  the  phenomena  of  vomiting,  there  are  a few  points  to 
which  it  is  necessary  here  to  call  attention.  First  of  these  is  the  fact 
that  nausea  always  produces,  or  is  accompanied  by,  muscular  relaxation. 

omitmg  may  take  place,  as  from  mustard,  without  much  relaxation  : 
but  when  it  is  accompanied  by  much  nausea  the  whole  system  is  as  it 
were  unbent  the  skin  relaxed  and  bedewed  with  perspiration,  the  pulse 
soft  and  feeble,  the  muscular  system  limp  and  incapable  of  exertion,  the 
men  al  acts  almost  suspended.  During  violent  vomiting  the  blood  is 
riven  to  the  head  so  that  the  whole  exterior  of  the  cranium,  and  prob- 

drfulationV1'101’  & ^ ?eCOm68  Ve1^  much  Rested.  The  abdominal 

out  of  th!  77  6Cted’  and  the  blood  is  as  ^ were  squeezed 

out  of  the  portal  vein  and  its  tributaries.  The  matters  rejected  consist 


BruntoTami  West  7 °f 

jected  into  a vein  causes  violent  P’’  h that  a PePtono  of  copper  in- 

“ay  s™  well  be  considered  as  “ mechanical  emSTJ"  Wh°86  irrUaDt  P™6" 
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of  the  contents  of  the  stomach,  and,  in  repeated  vomiting,  also  those 
of  the  duodenum.  The  secretion  from  the  gastric  mucous  membrane 
is  very  much  enhanced,  and  without  doubt  is  more  or  less  modified. 
Bile  in  ejecta  is  to  be  recognized  by  the  green  color  and  the  bitter 
taste,  or  more  infallibly  by  testing  with  the  proper  reagents. 

The  indications  for  the  use  of  emetics  are  as  follows : 

1.  To  unload  the  stomach. — For  this  purpose  they  are  employed  in 
poisoning ; in  the  existence  of  crude  articles  of  food  or  indigestible 
substances  in  the  stomach ; or  in  the  presence  of  acrid,  perverted  secre- 
tion. The  symptoms  induced  by  irritating  materials  in  the  stomach 
are  various,  and  sometimes  it  requires  a good  deal  of  tact  or  experience 
to  recognize  their  cause.  Among  them  may  be  mentioned  a feeling  of 
weight  or  load  in  the  stomach,  gastric  distress,  or  severe  cramp  or  spas- 
modic pains,  with  or  without  some  nausea  and  retching.  In  other  cases 
no  local  manifestations  of  trouble  may  be  present.  Thus,  convulsions 
in  children  are  very  frequently  the  result  of  gastric  irritation,  and  are 
at  once  relieved  by  emptying  the  stomach.  In  adults,  apoplectiform 
coma  may  offer  a similar  histoiy.  Occasionally  urticaria , or  hives,  and 
not  rarely  severe  headache , have  a similar  origin,  and  require  a similar 
treatment. 

2.  To  affect  the  abdominal  viscera  and  circulation. — Emetics  have  been 
recommended  by  some  in  congestions  of  the  spleen;  but  evidence  is  want- 
ing as  to  their  power  to  affect  materially  other  viscera  than  the  liver. 

In  congestion  of  the  hepatic  and  portal  circulation,  not  dependent  upon 
organic  cause,  and  in  the  condition  of  digestive  derangement  known  as 
biliousness , they  are  often  of  service.  In  catarrhal  jaundice  they  may 
effect  much  good  by  causing  dislodgement  of  the  mucus  plugging  the 
ducts.  They  have  been  employed  in  cases  of  biliary  calculi ; but  the 
chances  of  forcing  out  the  calculus  by  external  violence  are  probably 
no  greater  than  those  of  lethal  rupture  of  the  gall-bladder. 

3.  To  dislodge  substances  from  the  respiratory  passages—  For  this 
purpose  emetics  are  sometimes  used  when  foreign  bodies  have  found 
entrance  into  the  larynx ; but  it  is  chiefly  in  membranous  croup  that  the 
present  indication  is  met  with.  The  emetics  chosen  for  this  purpose 
should  be  such  as  act  with  violence  without  producing  much  nausea  or 
systemic  disturbance : the  mechanical  emetics  are  thereioie  the  best. 

4.  To  produce  muscular  relaxation. — The  introduction  of  anaesthesia 
has  rendered  the  use  of  emetics  to  meet  this  application  almost  obso- 
lete. Occasionally,  however,  in  asthmatic  or  other  spasmodic  affections 
of  the  respiratory  organs,  emetics  are  still  employed.  For  this  purpose 
the  drugs  causing  much  nausea  are  preferred.  In  adults,  lobelia  is  the 
best;  in  children,  ipecacuanha.  Nauseating  rather  than  emetic  doses 
should  be  employed. 

5.  To  lessen  arterial  action  and  reduce  inflammation.  Almost  the  so  t, 
disease  in  which  advantage  can  be  derived  from  this  use  of  emetics  is 
acute  bronchitis  in  its  early  stages.  In  very  many  cases  a “ cold  on  t e 
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chest”  in  its  outset  may  at  once  be  subdued  by  ipecacuanha,  or,  better 
still,  tartar  emetic : small  doses  should  be  given  at  short  intervals,  to 
produce  continuous  nausea,  terminating  after  a time  in  vomiting.  This 
method  of  cure  is  so  disagreeable,  although  very  efficacious,  that  patients 
will  rarely  submit  to  it,  unless,  as  sometimes  in  the  case  of  public  speakers, 
relief  within  a short  period  of  time  be  a matter  of  great  importance.  It 
should  be  added  that  the  cure  is  wrought  in  these  cases  not  merely  by  the 
lessening  of  arterial  action,  but  also  by  the  induction  of  free  bronchial 
secretion. 

6.  To  create  a shock  to  the  system. — Under  this  head  may  be  included 
several  empirical  uses  of  emetics,  in  which  advantage  is  gained,  but  in 
a method  which  is  not  very  clear.  Thus,  in  epileptic  attacks,  when  the 
fits  have  a tendency  to  recur  every  few  minutes,  the  unconsciousness 
persisting,  it  may  be,  for  hours,  emetics  will  sometimes  break  up  the  suc- 
cession of  disordered  nervous  action.  Again,  it  is  said  that  an  ague-fit 
can  be  set  aside  by  an  emetic  given  just  before  its  expected  recurrence. 

Contra-indications. — The  chief  contra-indications  to  the  use  of  emetics 


are  the  existence  of  congestion  of  the  brain,  and  of  gastric  inflammation. 
Advanced  pregnancy,  and  hernia,  while  they  do  not  positively  contra- 
indicate the  use  of  emetics,  should  cause  great  caution  to  be  practised 
in  their  employment. 

Administration.  Emetics  should,  as  a general  rule,  be  given  in  a 
full  dose,  so  as  to  avoid  unnecessary  repetition,  and  should  be  adminis- 
tered dissolved  in  water  or  in  syrup.  Their  action  should  be  assisted 
by  frequent  and  copious  draughts  of  tepid  water,  which  also  have  the 
advantage  of  rendering  the  vomiting  less  painful.  When  for  any  reason 
protracted  nausea  is  desired,  the  doses  should  be  small  and  repeated  at 
short  intervals. 


Hyperemesis  may  advantageously  be  divided  into  two  varieties  : first, 
such  as  is  due  to  overdoses  of  depressing  centric  emetics ; second,  such 
as  arises  from  irritation  of  the  stomach,  as  by  mechanical  emetics.  The 
treatment  of  the  first  of  these  consists  in  the  enforcement  of  absolute 
quiet  in  the  horizontal  position,  the  free  use  of  opium  enemata,  the 
application  of  counter-irritants  to  the  epigastrium,  and  the  use  of  alco- 
io  m stimulants.  The  latter  should  be  given  in  hot  water,  and  should 
not  be  too  much  diluted.  I have  seen  raw  brandy  arrest  at  once  the 
most  alarming  centric  emesis,  after  the  failure  of  other  methods.  Crea- 

in  iv?f°r°  7;  °r  chloroform  and  volatile  oils,  are  sometimes  of  value 

t ?™i8-  When  excessive  vomiting  is  due  to  some 

draughts  ^f  ’ “ 8h°Uld  bG  thoroughl.7  washed  out  by  large 

nlasttr  or  bliTm  ^ g<L’  °Pium  Siven  b7  th«  rectum,  a mustard 

£m  and  V"’  bettG1’  ^ lee°heS’  aPPlied  *>  the  epigas- 
trium,  and  no  medicine  at  all  be  taken  into  the  inflamed  viscus  The 

f'08  °f  ^ 18  of  -rvioe  K thete 

itself  il  thkfof  g~  °f  tW9  &rm  °f  tmesis  soou  resolves 
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IPECACUANHA. 

The  root  of  Cephaelis  Ipecacuanha,  a small,  shrubby  plant,  grow- 
ing; in  Brazil,  where  the  drug  is  gathered  by  the  Indians,  to  be  ex- 
ported in  large  bales  or  bags.  Ipecacuanha  occurs  in  pieces  of  two  or 
three  lines  in  thickness,  variously  bent  and  contorted,  marked  on  their 
surface  with  numerous  prominent  rings,  and  composed  of  an  outer, 
thick,  active,  hard,  and  horny  cortex,  and  an  inner,  light  inert  woody 
centre.  Varieties  of  ipecacuanha— the  red,  the  gray , and  the  brown  . 
have  been  formed  from  the  color  of  the  bark,  but  the  distraction  is 
trivial  The  root  has  very  little  odor,  but  the  brown  powder  has  a 
decided  and  peculiar  smell,  and  in  some  persons  excites  sneezing,  or 
even  violent  asthmatic  dyspnoea.  The  taste  is  bitter,  acrid,  and  nause- 
ous. The  active  principle  is  Emetine , an  alkaloid  first  discovered  y 
Pelletier  in  1817.  The  cortex  also  contains  small  quantities  of  lpecac- 
uanhic  acid,  which  is  related  to  tannic  acid.  Pure  emetine  is  a w i e 
uncrystallizable,  odorless  powder,  of  a bitter,  burning  taste  soluble  in 
one  thousand  parts  of  water  at  50°  C.  (Lefort)  freely  soluble  in  dilute 
and  absolute  alcohol,  in  chloroform  and  benzole,  scarcely  bo  in  ether. 
Its  solution  in  acidulated  water,  according  to  Dragendorff,  has  a de- 
^“fluorescence.  Its  Balts  are.  according  to  Metier,  uncrys- 
tallizable.  Concentrated  sulphuric  acid  turns  it  a tot, 
acid  a yellowish  brown.  Pure  emetine  is  very  difficult  to  piepare  and, 
according  to  Mr.  Williams  (St.  Sartholomew's  Hospital  Beports,  v - 0, 
only  two  grains  of  it  can  be  obtained  from  an  ounce  of  the  root.  T 
ordinary  impure  alkaloid  of  the  shops  occurs  m browmsb-red  Pans- 
parent  very  deliquescent  scales,  which  are  very  soluble  in  water. 

P PhI  Aoo.cal  Action. — Locally  applied,  ipecacuanha  is  a deeded 
irritant  manifesting  its  action  not  only  upon  mucous  membranes  and 
upon  denuded  surfaces,  hut  even,  when  used  by  inunction Pr»duc“S 
Teruption  upon  the  sound  skin.  According  to  Dr.  Dyce  Duckworth 
‘this  eruption  consists  at  first  of  small,  discrete  pustules  with  a ra  her 
Lroe  areola;  afterwards,  if  the  application  be  persisted  m,  of  la. go 
nustules  followed  by  severe  ulceration.  When  exhibited  m small  re- 
peated doses  to  man,  it  produces  malaise,  with  nausea , an  Per^?s 
increase  of  the  secretions  of  the  salivary  glands  and  of rthe m. cons 

membrane  of  the  bronchial ^ tubes  and ^o  ® ^derate  amount 

"1  the  excess  of  the  drug.is  rejected  ^ 

d08es  of  emetine  this  mildness  of  act, on,  in  all  A1. 

be  present:  certainly  animals  are  readily  killed  by 


EMETICS. 


655 


though  ipecacuanha  was  made  known  in  1649  by  Piso,  and  although  it 
has  been  enormously  used  since  its  introduction  into  Europe  in  1672,  its 
physiological  action  is  not  as  yet  well  made  out.  That  the  active  prin- 
ciple is  absorbed,  and  that  the  vomiting  is  so  produced,  is  shown  by 
the  experiments  of  Orfila  ( Toxicologie , i.  651),  and  of  Drs.  Dyce  Duck- 
worth, D’Ornellas,  and  Pecholier,  who  found  that  vomiting  followed 
the  hypodermic  use  of  emetine  in  dogs  and  cats.  If  it  be  true,  as  is 
affirmed  by  D’Ornellas,  that  the  emetine  produces  vomiting  much  more 
slowly  when  thrown  into  the  veins  than  when  given  by  the  stomach, 
it  would  seem  that  the  local  irritant  action  of  the  drug  efficiently  favors 
emesis. 


According  to  Dr.  D’Ornellas  {Gass.  Med.,  1873,  p.  537),  Merck’s  com- 
mercial emetine  in  toxic  doses  (0.03  milligramme)  produces  in  frogs 
dryness  of  the  skin,  swelling  of  the  abdomen,  diminution  of  the  cir- 
culation and  respiration,  increased  rather  than  diminished  sensibility, 
muscular  feebleness  deepening  into  abolition  of  voluntary  movement, 
with  at  first  increased  and  afterwards  diminished  reflex  activity,  and 
finally  death  from  failure  of  respiration  ; the  heart  continuing  to  beat 
often  for  many  hours.  In  mammals  the  symptoms  induced  by  the 
poison  in  large  doses  are  very  similar  to  those  just  detailed,  except 
that  emesis  is  usually  violent,  but  in  some  cases  it  is  wanting. 

Circulation. — The  action  of  the  drug  upon  the  circulation  has  not  as 
yet  been  clearly  made  out.  Any  action  upon  the  heart-muscle  must  be 
a very  feeble  one,  since  D’Ornellas  states  that  although  the  frog’s  heart 
is  finally  arrested  in  diastole,  yet  it  retains  often  for  many  hours  its 
irritability.  It  has  been  supposed  by  some  that  the  drug  acts  especially 
upon  the  vaso-motor  system ; but  evidence  of  this  has  not  as  yet  been 
brought  forward.  Polichronie,  it  is  true,  asserts  (i’ Ipecacuanha,  Paris, 
1874)  that  dryness  and  paleness  of  the  intestinal  mucous  membrane 
are  very  apparent  in  mammals  poisoned  with  emetine,  and  Chouppe 
{Le  Progres  Med.,  1874,  p.  425)  has  observed  the  same  thing;  but  this 
is  an  absurdly  slight  ground  for  believing  that  emetine  causes  vaso- 
motor ^ spasm  Pecholier  found  in  a single  experiment  that  the  drug 
abated  very  decidedly  the  arterial  pressure,  but  Dr.  D’Ornellas  found 
that  emetine  neither  depresses  nor  increases  the  blood-force;  and  in  a 
series  of  elaborate  experiments  by  Dr.  Dyce  Duckworth  the  alkaloid 
faded  to  influence  materially  the  circulation,  at  least  until  very  late  in 
ie  poisoning.  The  pulse-rate  was  not  constantly  affected  ; sometimes 
i was  apparently  lowered,  sometimes  it  remained  about  the  same,  and 
metimes  it  was  seemingly  increased.  The  effect  of  an  overwhelming 

d ae  aeSn  Z,rr’,marked'  In  C“S°  ^pension  of  cart 

d a0  action  followed  injection  into  the  jugular  vein  • in  another  doo-  in 

ZcendeTfrom  ‘“‘I’  “ gr°in  °f  6metiM  the  artari“'  Pressure 

d“^ r t,  Tu  cnd  tp~:  r° anima'  ™ d °f  - 

a stead v fall  nf  f , 10d  (Phila.  Med.  Times,  viii.  554)  has  noticed 

steady  fall  of  arterial  pressure  produced  both  before  and  after  section 
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of  the  cord  of  all  the  cardiac  nerves.  There  is  no  proof  that  emetine 
ever  causes  vaso-motor  spasm,  while  it  is  certain  that  toxic  doses  directly 
paralyze  the  heart ; therapeutic  doses  probably  have  no  decided  direct 
effect  upon  the  circulation. 

Respiration. — According  to  D’Ornellas,  Pecholier,  and  Foulkrod, 
emetine  in  toxic  doses  usually  kills  by  arresting  the  respiration ; but 
in  many  of  Dyce  Duckworth’s  experiments  (St.  Bartholomew  s Jlosp. 
Rep.,  v.,  vii.)  the  death  was  certainly  the  result  of  cardiac  paralysis, 
possibly  because  the  poison  was  thrown  directly  into  the  circulation,— 
i.e.,  into  the  heart. 

Nervous  and  Muscular  Systems.— Upon  the  cerebrum  ipecacuanha 
exerts  no  perceptible  influence;  but,  as  both  D’Ornellas  (loc.  cit .,  p.  538) 
and  Pecholier  (loc.  cit,  p.  57)  have  found  that  after  death  from  emetine 
in  the  frog  both  nerves  and  muscles  retain  their  susceptibility  to  feeble 
galvanic  currents,  the  paralysis  which  the  poison  produces  is  probably 
spinal.  D’Ornellas  and  Pecholier  are  in  opposition  in  regard  to  the 
action  of  the  alkaloid  upon  sensibility,  the  one  affirming  that  it  is  not, 


the  other  that  it  is,  affected. 

Temperature. — Pecholier,  Dyce  Duckworth,  and  D’Ornellas  all  state 
that  in  emetine-poisoning  there  is  a distinct  fall  of  temperature  in  the 
mouth  and  on  the  surface  of  the  body,  but  that  in  the  intestines  the  tem- 
perature either  remains  stationary  or,  more  commonly,  rises ; D Or- 
nellas  affirms  that  it  always  rises  decidedly.  This  rise  is  probably,  as 
D’Ornellas  believes,  local,  and  due  to  the  action  of  the  poison  upon  the 

intestinal  tract.  . , 

Pulmonic  and  Digestive  Organs.— The  post-mortem  results  obtame 

in  animals  poisoned  with  ipecacuanha  are  diverse,  but  affect  chiefly 
either  the  lungs  or  the  digestive  tract.  Pecholier,  in  his  earlier  experi- 
ments, found  great  paleness  of  the  lungs,  with  intense  hypersemia  of 
the  stomach  and  the  upper  half  of  the  intestines,  but  in  some  of  his 
later  experiments  the  lungs  were  profoundly  influenced.  Dyce  Duck- 
worth especially  noted  intense  hypersemia  of  the  lungs,  which  were  m 
some  places  emphysematous,  but  in  other  portions  collapsed  and  even 
affected  with  true  consolidation.  The  lesions  were  much  less  marked 
in  the  intestines  than  in  the  lungs,  which  resembled  very  closely  those 
taken  from  the  bodies  of  animals  killed  by  section  of  the  vagi.  The 
pulmonic  lesions  were  found  to  be  most  intense  in  the  rabbit ; the  intes- 
tinal, in  the  dog,  cat,  and  guinea-pig.  Magendie  forty  years  ago  no  e 
the  pulmonic  lesions  of  emetine-poisoning,  and  D Ornellas  has  hke  - 
recorded  them,  but  has  also  seen  cases  in  which  ischemia  of  the  pubno- 
nary  tissue  was  found  after  death.  It  is  evident  that  the  poison  has  _ 
especial  action  upon  both  lungs  and  intestines ; but  why  the  pulmonic 
Sons  should  so  vary  is  not  at  present  known  The  ™me<>f 
changes  in  the  pulmonary  tissues  is  in  accoid  wit  , 

■eal  experience,  which  tenches  most  decidedly  that  ipecacuanha  has  an 
action  upon  the  pulmonary  mucous  membranes.  After  sectmn  of  the 
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cervical  vagi,  Dr.  Dyce  Duckworth  found  that  emetine  failed  to  cause 
vomiting. 

Clinical  experience  also  shows  that  ipecac  acts  upon  the  digestive 
tract.  Whether  given  in  large  or  in  small  doses,  it  is  very  apt  in  man 
to  increase  and  modify  the  intestinal  secretions.  It  probably  influences 
the  liver,  since  Pecholier  ( Gazette  Medicate,  1862)  affirms  that  in  animals 
killed  by  it  no  hepatic  glucose  can  be  found.  Moreover,  great  advan- 
tage  from  its  use  may  often  be  obtained  in  the  condition  known  as 
“ biliousness.”  In  “ bilious  dysentery”  it  will  often  produce  large  tarry 
. lscharges  i and  I have  seen  a change  in  the  color  of  the  stools  follow 
its  use  m catarrhal  jaundice.  The  mechanical  effect  of  the  vomiting 
me  ueed  by  it  m these  cases,  however,  must  not  be  lost  sight  of:  yet  it 
does  not  seem  to  me  at  all  sufficient  to  account  for  the  results,  especially 
as  some  observe™  state  that  the  effects  noted  are  produced  even  when 
p y°’  110.  occurs.  It  has  been  proved  by  D’Ornellas  and 

the  C l \ When  emetme  i8  introduced  int0  the  circulation  or  into 

bow2 ffhT.V  rapeS  Wi‘h  the  secretioils  of  the  stomach  and 
owels  so  that  the  changes  whieh  are  provoked  in  these  oro-ans  are 
evidently  connected  with  the  elimination  of  the  drug. 

emefe^mT108''1.116  T?  ortinary  °f  ipecacuanha  is  as  an 
metic.  Whenever  it  is  desired  to  unload  the  stomach  or  to  act  bv 

mesis  upon  c isease,  without  inducing  much  prostration,  this  drug  com 

IVlTan  advent  ft?  ““W"’7  ^ ” h constnf 

1 mv  1 ‘ J 0 them.  It  is  especially  useful  in  the  diseases  of 

:pttfx:catrt:f us  depresf ^ ^ ~ t 

membranous  croup,  other  emette?^,? ° “t  “T  18  deBired’  as  ™ 
ferred,  on  accon.5  of  the  ft  T?  21 

doses^ ?r“  zzz°:zez 

no  doubt  of  their  value  One  dron  of  tl  h 8UCCe8S  ^ thei'e  °aU  be 
water  should  be  given  every  hour  1 The  vUlT  m & tea8p00nful  of 
peetorant  will  be  spoken  of  under  that  heading  ,peeaeuanha  as  =“  «- 

“ dysentery, 

I think,  however  its  benefioi?  '*  with  assertcJ  advantage! 

and  in  “malignaM  dysentery  " as?*'?,?  ??  “hiUms  dysentery" 

most  common  in  tropical  climates  I th  / the  fact  ^at  its  use  is 

it  seems  to  be  less  available;  although  ev^nStT'f 
advocated  by  some.  Dr.  Chouppe  (Bull  7 V • das  been  Wrongly 
mends  injections  of  ipecacuanh.^hLl  i • ' ^heiaP;  June,  1874)  com- 
dren,  and  in  tuberculous  diarrhoea  and  Pol?  f°ler}form  diarrhma  of  chil- 
him,  but  also  affirms  that  the  Snr  + lchl’onie  not  only  corroborates 

*****  sweats.  In  a very  val uaffie  7 T * °?  in 

very  valuable  clinical  paper  (. Atlanta  .Med.  and 
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Surg . Journ .,  1875)  Dr.  A.  A.  Woodhull  brings  forward  very  strong 
evidence  of  the  value  of  the  remedy  not  only  in  dysentery , but  also  in 
choleriform  diarrhoeas.  The  drug  appears  to  exert  a direct  influence 
upon  the  hepatic  and  intestinal  glands,  and  may  be  tried  with  great 
hope  of  success  wherever  there  is  decided  glandular  derangement. 

In  catarrhal  jaundice,  and  in  intermittents  or  remittents  accompanied 
by  congestion  of  the  portal  circulation,  ipecacuanha  is  often  very 

SG1  VAs^hcemostatic,  ipecacuanha  has  been  recommended  by  Trousseau, 
and  Pecholier  asserts  that  in  hcemoptysis  it  is  a specific  (Bull.  Therap., 
xcvii.  49)  * It  has  been  given  with  asserted  advantage  in  flooding 
after  child-birth,  and  Dr.  Carrigen  claims  for  it  oxytocic  powers  (N.  . 

Med.  Journ.,  491,  1878).  . , • • 

Administration. — As  an  emetic,  ipecacuanha  is  generally  adminis- 
tered in  powder,  thirty  grains  being  given  every  fifteen  or  twenty  min- 
utes until  the  desired  effect  is  produced.  Por  a child  a year  old  the 
emetic  dose  is  five  grains.  Its  action  should  be  aided  and  hastened  by 
large  draughts  of  lukewarm  water.  As  a nauseant  the  dose  is  fiom 
two  to  five  grains.  In  dysentery  it  is  generally  best  to  begin  with  a 
full  emetic  dose,  or  with  ten  grains  repeated  every  half-hour  u 
emesis  is  produced.  Two  or  three  hours  after  vomiting,  fifteen  diops 
of  laudanum  should  be  exhibited,  followed  in  twenty  minutes  by  five 
to  ten  grains  of  ipecacuanha  in  pill-form ; this  should  be  repeated 
every  two  or  three  hours,  the  amount  of  the  opium  being  lessened,  and 
that  of  the  ipecacuanha  increased,  according  to  circumstances.  The 
object  is  to  have  as  much  of  the  ipecacuanha  retained  as  possible. 
Another  plan  is  to  give  larger  doses  (twenty  grains),  repeated  every 
two  four  or  six  hou?s,  mustard  being  applied  to  the  epigastrium  and 
ophrm  exhibited  as  before  ; and  it  is  said  that  after  two  or  three do™ 
tolerance  is  established  and  the  drug  retained.  In  India,  enemata 
ipecacuanha  are  often  employed,  either  as  a substitute  for  or  an  adjuvant 
to  its  use  by  the  mouth.  This  treatment  has  recently  been  imitated  by 
Chouppe  and  others,  and  has  been  practised  quite  extensively  in  my 
warden  the  Philadelphia  Hospital.  It  is  undoubtedly  frequently  effi- 
cient in  abdominal  complaints,  and  the  gastric  symptoms  are  almos 
ahvays^voideff  In  chronic  cases  the  repetition  of  the  enemata  some- 

°f  As  ^counter-irritant,  ipecacuanha  is  rarely  used  in  this  country 
* Consult  Pacific  Med.  and  Surg.  Journ.,  1876. 
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b\it  in  England  a liniment  is  employed  composed  of  four  parts  of  the 

powder  to  fourteen  parts  of  olive  oil. 

The  preparations  for  internal  use  are : a syrup  ( Syrupus  Ipecacuanhce, 
ext.  5 to  100), — dose,  as  an  emetic  for  an  infant,  one  to  two 
teaspoonfuls;  a wine  ( Vinum  Ipecacuanha ?,  U.S.,— fid.  ext.  1 to  white 
wine  7),— dose,  the  same  as  the  syrup ; and  a fluid  extract  ( Extractum 
Ipecacuanhce  Fluidum,  U.S.),— dose,  as  an  emetic  for  an  adult,  thirty 
drops.  Trochisci  Ipecacuanhce , U.S.,  Trochisci  Morphines . Ipecacuanhas , 
U.S.,  are  used  in  catarrh  of  the  throat  as  a local  application. 

Emetine  is  not  officinal,  but  has  been  used  by  Dr.  Dyce  Duckworth 
(. London  Pharmaceutical  Journal , March,  1872)  and  his  colleagues  in 
doses  of  from  one-twelfth  to  one-sixth  of  a grain. 

SANGUINARIA— BLOODROOT.  U.S. 

This  is  the  rhizome  of  an  indigenous  perennial  herb,  Sanguinaria 
Canadensis.  It  occurs  in  pieces  two  or  three  inches  long,  reddish  brown 
externally,  a bright  somewhat  orange  red  internally,  and,  when  fresh, 
full  of  a similarly-colored  juice.  It  contains  two  asserted  alkaloids, 
Puccine  and  Porphyroxine,  besides  an  alkaloid,  first  discovered  in  it  by 
Dr.  Dana  in  1829  and  named  by  him  Sanguinarine,  but  which  is  iden- 
tical with  the  alkaloid  of  Chelidonium  majus, — Chelerythrine.  As  the 
latter  was  not  discovered  by  Probst  until  1839,  it  is  obvious  that  the 
name  sanguinarine  has  the  priority  and  should  be  adopted.  Sangui- 
narine occurs  in  colorless  stars  or  groups  of  fine  needle-like  crystals, 
tasteless  when  dry,  of  a sharp  burning  taste  when  moistened  with 
alcohol,  very  imitating  to  the  nasal  mucous  membrane,  and  uniting 
with  acids  to  form  brilliant  red,  mostly  soluble,  salts. 

Physiological  Action. — In  full  doses  sanguinaria  acts  upon  man  as 
a harsh  emetic,  and  in  overdoses,  according  to  Dr.  Tully,  it  produces, 
with  the  vomiting,  burning  at  the  stomach,  faintness,  vertigo,  dimin- 
ished vision,  general  insensibility,  coldness,  extreme  reduction  of  the 
force  and  frequency  of  the  pulse,  together  with  great  irregularity  of 
action  and  often  palpitation  of  the  heart,  great  prostration  of  muscular 
strength,  and  sometimes  a convulsive  rigidity  of  the  limbs.  Fatal 
poisoning  of  several  persons  occurred  by  it  at  Bellevue  Hospital ; but 
the  only  symptoms  recorded  are  “racking,  burning  pains,  and  tor- 
menting thirst.” 

The  only  physiological  study  of  the  drug  as  yet  made  is  that  of  Dr. 
Robert  Meade  Smith  (. Amer . Journ.  Med.  Sci.,  Oct.  1876).  He  finds  that 
sanguinarine  causes  in  mammals  vomiting,  purging,  profuse  salivation, 
followed  by  collapse,  dilated  pupils,  with  sometimes  clonic  convulsions, 
and  death  from  asphyxia.  As  the  result  of  numerous  experiments,  he 
concludes  that  the  convulsions  are  spinal,  but  associated  with  decreased 
reflex  excitability,  which  is  at  first  due  to  an  excitation  of  Setschenow’s 
centre,  but  afterwards  to  a depression  of  the  spinal  centres ; and  that 
there  is  a progressive  lowering  of  the  pulse  and  arterial  pressure  after 
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large  doses,  caused  partly  by  a direct  action  upon  the  heart,  partly  by 
paresis  of  the  vaso-motor  centres.  Moderate  doses  of  sanguinarine  Dr. 
Smith  finds  to  irritate  at  first  the  vaso-motor  centres,  and  so  produce  a 
primary  rise  of  the  arterial  centre.  Muscular  contractility  is  reduced 
by  it,  salivation  greatly  increased,  and  the  respiration  progressively  ren- 
dered slower  and  shallower  by  a direct  action  upon  the  centre. 

Therapeutics. — As  an  emetic,  sanguinaria  has  fallen  into  well- 
deserved  disuse.  Indeed,  I havo  never  known  of  its  employment  ex- 
cept as  a stimulant  expectorant  in  obstinate  bronchitis , and  even  then 
with  doubtful  advantage. 

Administration.— The  crude  drug  is  very  rarely  used ; the  emetic 
dose  of  the  powder  is  from  ten  to  sixty  grains.  Professor  R P.  Thomas, 
in  experiments  upon  himself  and  others  with  the  alkaloid,  found  that 
in  a dose  of  from  one-eighth  to  one-twelfth  of  a grain  it  acted  as  an 
expectorant,  without  disturbing  the  stomach ; one-sixth  or  one-fourth 
of  a grain  given  every  two  or  three  hours  generally  nauseated,  the 
emetic  dose  being  half  a grain  repeated  every  ten  minutes.  One-sixth 
of  a grain  every  three  hours,  in  the  course  of  two  or  three  days,  re- 
ducecT  the  pulse  from  five  to  twenty-five  beats  per  minute.  The  ex- 
pectorant dose  of  the  tincture  ( Tinctura  Sang uinar ice— 1 to  6.6,TJ.S.)  is 
gtt.  xx  to  xl ; of  the  vinegar  (Acetum  Sanguinariai , U.S.),  fifteen  to  thirty 
minims ; of  the  fluid  extract  ( Extractum  Sanguinarice  Fluidum,  U.S.), 
three  to  five  minims. 


APOMORPHINJE  HYDRO  CHLOR  AS— HYDRO  CHLORATE  OF 

APOMORPHINE.  U.S. 

Apomorphine  was  discovered  by  Dr.  Matthieson  and  C.  R.  A.  Wright 
(Proceed.  Boy.  Soc.,  xvii.  455),  who  made  it  by  the  action  of  a strong 
solution  of  hydrochloric  acid  upon  morphine.  A probably  better 
method  of  preparation  is  that  of  E.  L.  Mayer  (. Berichte  Deutsch  Chem. 
Gesell,  Berlin,  1871,  iv.  121),  in  which  the  morphine  is  treated  with 
a solution  of  chloride  of  zinc  at  120°  C.  Apomorphine  occurs  as  a 
snow-white  powder,  which  is  permanent  when  dry,  but  when  mois 
soon  becomes  green.  Its  solution  suffers  this  change,  which  is  probably 
an  oxidation,  in  a few  minutes  by  heat  (Matthieson  and  Wright),  and 
in  a few  hours  at  ordinary  temperature ; and  m the  course  o some 
weeks  the  green  tint  deepens  into  a black.  Bichromate  of  potassium 
turns  it  a dense  yellow  orange ; bichromate  of  potassium  and  concen- 
trated sulphuric  acid  make  a dark  red  with  it ; and  wi  i neu  1 
ride  of  iron  it  strikes  an  amethyst  color.  It  differs  from  morphine  in 
being  soluble  in  cold  water.  The  officinal  salt  is  soluble  in  six  parts 

Physiological  Action.— In  doses  of  from  one  to  five 
in  frogs  apomorphine  causes  at  first  a stage  of  restlessness,  which  , aft* 
a tL  yields  toln  increasing  sluggishness  and  muscular -atae^ha 
may  ekd  in  real  or  apparent  death.  In  some  instances  the.e  ate  violent 
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convulsions,  both  clonic  and  tonic  in  character.*  Sometimes  recovery 
occurs  after  both  respiration  and  cardiac  action  have  apparently  ceased. 

When  small  doses  (1  to  2 milligrammes)  of  the  alkaloid  are  given  to 
dogs,  vomiting,  without  any  other  decided  symptoms,  is  induced  ; after 
slightly  larger  amounts,  the  vomiting  is  severe,  and  accompanied  by 
free  salivation  and  muscular  tremblings.  After  very  large  doses,  vomit- 
in  o-  does  not  occur,  but  a condition  of  intense  restlessness  is  soon  de- 
veloped,  the  animal  often  jumping  in  the  air,  running  about  the  room, 
howling  and  champing  constantly.  The  slightest  noise  or  alarm  throws 
him  into  violent  excitement  and  terror;  with  pupils  dilated,  ears  drawn 
stiffly  back,  he  endeavors  to  get  out  of  the  apartment,  and  even  to  climb 
the  wall.  After  still  larger  amounts  (4  or  5 gr.),  to  this  excitement  is 
soon  added  failing  muscular  strength,  and  the  hind  legs  are  dragged 
behind  the  animal  in  his  movements.  The  respiration  is  exceedingly 
hurried,  and  convulsions  are  suddenly  developed.  The  paresis  and  con- 
vulsions increase,  so  that  the  animal  lies  upon  his  back,  kicking  wildly 
into  the  air,  and  finally  he  dies  asphyxiated.  Rabbits  cannot  vomit, 
but  the  general  symptoms  produced  by  the  alkaloid  in  them  and  in  cats 
are  exactly  parallel  with  those  just  described  as  occurring  in  the  dog. 
Yery  small  doses  (10  milligrammes,  Harnack)  suffice  to  kill  the  rabbit. 
On  chickens  and  pigeons,  according  to  C.  David  ( Gaz . Med.,  1874,  p. 
465),  it  acts  very  much  as  it  does  upon  dogs ; the  stage  of  excitement 
is  very  marked.  After  death  no  distinctive  lesions  are  to  be  found, 
unless,  as  Quehl  ( loc . cit.,  p.  19)  believes,  there  is  habitually  an  excessive 
hypersemia  of  the  pons  Yarolii. 

To  the  therapeutist  the  chief  interest  in  apomorphine  is  in  connec- 
tion with  its  power  of  producing  vomiting;  but  before  taking  this  up 
I shall  endeavor  to  portray  what  is  known  in  regard  to  the  physiologi- 
cal actions  of  the  drug. 

Nervous  System. — The  action  of  apomorphine  upon  the  cerebrum 
seems  to  be  that  of  a primary  stimulant  delirifacient  and  final  para- 
lyzant. The  cause  of  the  convulsions  at  present  cannot  be  considered  as 
made  out.f  According  to  Reichert’s  experiments,  both  the  sensory  and 
motor  nerves  are  first  stimulated  and  afterwards  paralyzed.  In  oppo- 
sition to  the  experiments  of  Quehl,  Harnack  found  that  the  muscles  in 
the  frog  around  the  place  of  injection  soon  lost  their  irritability,  evi- 
dently from  the  poison  reaching  them  in  a concentrated  form  by  imbi- 
bition. He  also  separated  one  hind  leg  of  a frog  from  the  rest  of  the 


* Consult  E-  Harnack,  Arch.  f.  Exper.  Path.  u.  Pharm.,  ii.  291 ; Max  Quohl,  Ueber  der 
Physiol.  Wirlc.  dee  Apomorphine,  Inaug.  Diss.,  Halle,  1872;  I.  B.  V.  Bourgeois,  Dc  V Apomor- 
phine, Paris,  1872;  E.  Reichert,  Phila.  Med.  Times,  x.  110;  Q.  Valentin,  Arch.  f.  Exper. 
Path.  u.  Pharm.,  xi.  399. 

f The  only  one  who  has  carefully  studied  them  is  Reichert,  and  his  published  account  is 
self-contradictory.  Ho  reasons  that  the  convulsions  are  ohiefly  spinal,  and  yet  says  that  in 
mammals,  after  section  of  the  spinal  cord,  except  “ in  very  exceptional  oases,”  they  are  con- 
fined to  the  anterior  part  of  the  body. 
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body,  leaving  only  the  nerve  intact,  and  then  poisoned  with  apomor- 
phine.  After  voluntary  motion  had  ceased,  the  muscles  of  the  intact 
leg  were  far  less  excitable  than  wei’e  those  of  the  leg  to  which  access 
of  the  poison  had  been  prevented.  These  experiments  have  been  con- 
firmed by  Reichert,  and  there  can  be  no  doubt  that  apomorphine  is  a 


muscle-poison. 

Circulation. — The  reports  upon  the  action  of  this  drug  upon  the 
circulation  are  somewhat  discordant.  Seibert  ( London  Med.  Record , i. 
44),  Max  Quehl,  and  Bourgeois  affirm  that  the  blood-pressure  is  not 
affected  even  by  toxic  doses.  Harnack,  however,  found  aftei  laige 
doses  in  dogs  a distinct  fall  of  arterial  pressure,  and  also  that  apomor- 
phine is  a direct  paralyzant  of  the  cut-out  frog’s  heart.  The  latter  fact 
has  been  confirmed  by  Reichert,  who  has  also  shown  that  the  mamma- 
lian heart  is  similarly  affected  by  the  drug,  and  that  finally  this  cardiac 
action  causes  a fall  of  the  arterial  pressure.  Preceding  the  fall  there 
was  in  Dr.  Reichert’s  experiments  a distinct  rise  of  arterial  pressure, 
which  was  prevented  by  previous  section  of  the  cord,  and  was  there- 
fore probably  due  to  stimulation  of  the  vaso-motor  centres.  Thera- 
peutic doses  of  the  drug  have  no  distinct  action  upon  the  force  of  the 
circulation.  The  pulse-rate  is  markedly  increased  by  small  and  large 
doses  of  apomorphine,  the  maximum  usually  being  reached  about  the 
time  vomiting  is  fairly  established  ; subsequently,  in  poisoning,  the  pulse 
falls  below  normal.  Reichert  believes  the  rise  to  be  due  to  stimula- 
tion of  the  accelerators,  and  the  fall  to  the  influence  upon  the  heart- 

Respiration. — Usually  the  respiration-rate  is  increased  by  decided  or 
toxic  doses;  although  the  amount  of  increase  varies  greatly,  it  is  often 
very  large.  Harnack  says  that  after  toxic  doses  the  rate  rises  very 
much  before  the  occurrence  of  convulsions,  but  Reichert  has  not  been 
able  to  observe  this.  During  the  convulsive  period  the  respirations 
become  irregular  and  unequal,  and  they  finally  grow  more  and  more 
shallow  and  infrequent,  until  death  results  from  a paralysis  o t e 
respiratory  centres.  Both  Harnack  and  Reichert  have  noted  that  in 
the  rabbit  previous  section  of  the  par  vagum  does  not  prevent,  but 
rather  increases,  this  acceleration,  so  that  it  would  seem  that  apomor- 
phine stimulates  the  respiratory  centres ; but  Reichert  affirms  that  m 
the  cat  and  dog  no  increase  of  the  respiration-rate  occurs  under  the 
action  of  the  drug  if  the  pneumogastrics  have  been  cut. 

Temperature. — The  action  of  apomorphine  upon  the  temperature 
appears  to  be  very  trifling  and  inconstant.  According  to  Ziolkowsk 
( ZomorpJun , Inaug.  Diss.,  Greifswald,  1872),  the  bodily  heat  usuafly 
fails  after  large  doses  from  0.1°  to  0.5°  C.  Moerz  noticed  ui  one  man 
that  the  temperature  rose  during  the  vomiting  two-tenths  of  a degiee 
while  Bourgeois  affirms  that  in  man  the  drug  has  no  influence  over 
temperature,  and  Reichert  has  seen  in  animals  a rise  follow  the  hypo- 
dermic  but  not  the  intravenous  injection  of  the  alkaloid. 
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Emesis. Dr.  Gee  {St.  Bartholomew's  Hosp.  Rep.,  vol.  v.  p.  215)  was 

the  first  to  announce  that  apomorphine  is  a certain  and  prompt  emetic, 
producing  but  little  nausea,  and  having  the  great  advantage  of  acting 
in  very  small  dose,  a tenth  of  a grain  being  sufficient,  when  injected 
under  the  skin,  to  cause  vomiting  in  ten  minutes.  His  statements 
have  been  confirmed  by  very  many  observers,  excepting  that  the  dose 
employed  by  Gee  is  usually  considered  too  large.  Thus  Dr.  Pierce 
(British  Medical  Journal,  1870,  p.  274)  employs  one-fifteenth  of  a grain, 
and  M.  Bertrand  {Gaz.  Med.,  1874)  has  vomited  with  0.06  grain.  The 
time  required  for  action  depends  largely  upon  the  amount  of  the  drug 
exhibited.  After  very  small  doses  twenty  minutes  may  elapse ; and 
in  Bourgeois’s  experiments  0.45  grain  produced  violent  vomiting  m 
less  than  two  minutes.  After  these  large  doses  the  emesis  usually 
recurs  once  or  twice  at  intervals  of  a quarter  to  half  an  hour  * The 
vomiting  seems  to  be  of  centric  origin,  as  Reichert  has  succeeded  in 
producing  it  when  the  thoracic  aorta  was  tied  so  as  to  prevent  any  of 
the  poison  from  reaching  the  stomach. 

A knowledge  of  the  effects  of  narcotics  upon  the  action  of  apo- 
morphine is,  of  course,  of  great  practical  importance.  There  is  as  yet 
very  little  clinical  evidence.  A case  of  poisoning  with  bitter  almonds 
has  indeed  been  reported  ( Schmidt’s  Jahrbucher,  Bd.  civ.  p.  272),  m 
which  the  inj'ection  of  0.013  grain  of  the  alkaloid  was  followed  by 
prompt  emesis ; but  it  is  evident  that  no  inference  in  regard  to  narcotic 
poisoning  could  be  drawn  from  this.  It  is  inconceivable  that  there 
should  be  any  differences  in  the  relation  between  apomorphine  and  nar- 
cotism in  man  and  in  animals,  and  the  subject  has  been  investigated, 
with  mostly  similar  but  insufficient  results,  upon  animals  by  several 
observers.")*  In  dogs  chloral  retards,  or,  if  in  sufficient  dose,  prevents, 
the  emesis  of  apomorphine;  during  chloroform-sleep  the  alkaloid  is 
affirmed  by  David  and  Dujardin-Beaumetz  to  be  powerless ; but  MM. 
Coyne  and  Budin  state  that  it  will  produce  emesis  even  during  pro- 
found anaesthesia  if  the  dose  be  large  enough ; David  found  that  in  a 
dog  three  centigrammes  of  morphine  prevented  the  occurrence  of  the 
vomiting.  It  is  plain  that  these  experiments  prove  no  more  than  that 
narcotics  influence  the  action  of  apomorphine  as  they  do  that  of  every 
other  emetic ; and  the  probabilities  se4m  to  be  that  the  alkaloid  pro- 
duces vomiting  more  surely  than  do  our  ordinarily  used  drugs.  The 
emesis  is  probably  the  result  of  a stimulant  action  exerted  upon  the 
nerve-centres;  and  the  fact  that  after  toxic  doses  vomiting  does  not 
occur  indicates  that  in  such  amounts  the  drug  paralyzes  these  centres. 

Local  Action. — Apomorphine  is  not  an  irritant,  so  that  the  hypo- 
dermic use  of  even  concentrated  solutions  of  it  elicits  in  the  lower 


* Eor  the  doses  required  to  vomit  various  animals,  see  Gaz.  Mid.,  1874,  p.  466. 
t E.  Harnaok  (loc.  cit.)-,  O.  C.  David  (Gaz.  Mid.,  1874,  p.  465);  Dujardin-Beaumetz 
(Bull.  Thirup.,  Oot.  1874). 
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animals  no  evidences  of  pain.  In  man  the  injections  have  sometimes 
caused  intense  pain,  probably  because  they  had  been  originally  im- 
properly prepared  or  had  undergone  chemical  change. 

Therapeutics. — There  is  now  sufficient  evidence  to  show  that  apo- 
morphine  is  a safe  and  reliable  emetic,  possessed  of  advantages  which 
have  already  been  sufficiently  dwelt  upon.  It  may  be  used  whenever 
it  is  desired  simply  to  empty  the  stomach.  In  narcotic  ■poisoning  there 
is  no  reason  why  it  should  not  be  given  hypodermically  while  sulphate 
of  zinc  or  some  mechanical  emetic  is  exhibited  by  the  mouth.  As  an 
expectorant  * apomorphine  is  employed  with  asserted  great  advantage 
in  the  suffocative  catarrh  of  infants,  when  an  emetic  is  required  to  get 
rid  of  the  bronchial  exudation.  Under  these  circumstances  it  is  said 
not  only  to  act  efficiently  as  an  emetic,  but  also  to  render  the  mucus 
more  copious  and  fluid.  It  is  claimed  that  in  the  early  stage  of  acute 
bronchitis  it  rapidly  causes  copious,  loose  secretion,  and  that  in  chronic 
bronchitis  it  is  very  useful  when  expectoration  is  scanty. 

Administration. — As  an  emetic,  apomorphine  has  usually  been  ad- 
ministered hypodermically,  in  doses  of  one-tenth  of  a grain,  repeated 
every  ten  minutes  until  some  effect  is  induced ; but  it  may  be  exhibited 
by  the  stomach  in  double  the  amount.  In  cases  of  severe  poisoning, 
where  time  is  of  great  moment,  it  may  be  well  to  give  as  much  as  one- 
fourth  of  a grain  at  a single  injection.  In  feeble  persons,  however, 
caution  must  always  be  exercised  in  using  it,  as  one-fifteenth  of  a grain 
has  caused  death  in  seven  minutes  in  an  adult,  fifty-four  years  old, 
suffering  from  chronic  bronchitis  with  marked  emphysema  (Med.  Bee., 
1877,  664).  Wertner  gives  the  expectorant  dose  as  0.07  to  0.15  grain  for 
children,  or  double  the  amount  for  the  adult,  repeated  every  two  horn’s 
by  the  mouth.  Care  must  be  exercised  in  its  use  in  children.  In 
Yulpian’s  clinic  the  dose  is  from  0.07  to  0.09  grain.  Dr.  Loeb  (Schmidt's 
Jahrb .,  Bd.  civ.  p.  272)  gave  hypodermically  0.03  grain  to  an  infant 
thirteen  months  old  suffering  from  capillary  bronchitis  : the  free  vomit- 
ing which  was  induced  left  the  infant  much  exhausted.  In  a very  few 
cases  apomorphine  lias  failed  to  vomit,  and  even  caused  startling  symp- 
toms : so  that  care  should  be  exercised  not  to  push  the  remedy  too  far. 
M.  Carville  affirms  that  three-tenths  of  a grain  has  caused  a syncopal 
condition  in  an  adult,  and  M.  Prevost  details  a case  (London  Medical 
Record , 1875,  p.  183)  in  which  syncope  and  threatening  collapse  were 
apparently  induced  by  a very  small  dose.  In  children  especially  must 
care  be  exercised,  since,  according  to  Ilarnack,  the  drug  is  very  liable 
to  produce  collapse.  The  ordinary  solutions  of  apomorphine  undergo 
a rapid  change,  becoming  green : and  Dr.  Loeb  has  reported  a case  in 
which  very  alarming  symptoms  followed  the  use  of  such  a solution. 
M.  Constantine  Paul  states  that  if  glycerin  be  used  as  the  sole  men- 


* Dr.  Jurasz  (Centralbl.  f.  d.  Med.  Wise.,  1874,  499) ; Dr.  M.  Wertner  ( JPten.  Med.  Presee, 
1876,  269);  Dr.  Carl  Beck  (Leutsch.  Med.  Wochenechr.,  1881,  156), 
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Btruum  the  solution  will  keep  three  or  four  days.  M.  CarviUe  (Gaz. 
Hebdom.,  1874,  p.  408)  affirms  that  glucose  acts  well  as  a preservative, 
and  it  is'also  claimed  that  a few  drops  of  muriatic  acid  will  suffice. 

A very  useful  stimulating  emetic  is  mustard  jtoui , veiy  piompt  and 
even  violent  in  its  action.  It  acts  as  a mechanical  emetic,  and  is  to  be 
used  when  it  is  desired  simply  to  evacuate  the  stomach  lapidly,  and 
especially  when  there  is  torpor  of  the  viscus.  As  it  is  generally  to  bo 
had  at  once,  it  is  especially  useful  in  such  emergencies  as  narcotic  poison- 
ing. It  has  also  been  commended  in  nervous  collapse , such  as  is  seen  in 
malarial  pernicious  chill.  The  dose  is  a heaped  dessertspoonful  in  half 
a pint  of  water,  repeated,  if  necessary,  in  ten  minutes.  As  mustard  is 
irritant  to  the  stomach,  if  it  fail  to  act  it  should  not  be  repeated  more 
than  three  or  four  times,  even  in  narcotic  poisoning. 

Squill  ( Scilla ) is  sometimes  used  as  a harsh,  stimulating  emetic. 

MINERAL  EMETICS. 

Tartar  emetic  is  the  most  depressing  of  all  the  substances  here  spoken 
of  as  emetics.  It  is  rather  slow  in  its  action,  but  the  vomiting  which 
it  causes  is  preceded  and  accompanied  by  intense  nausea,  and  is  ex- 
ceedingly violent  and  persistent.  For  these  reasons,  tartar  emetic  is 
rarely  used  simply  to  unload  the  stomach,  except  in  the  absence  of 
more  eligible  substances.  Its  use  in  inflammatory  diseases  is  discussed 
elsewhere. 

Sulphate  of  zinc  is  an  excellent  and  prompt  mechanical  emetic,  pro- 
ducing little  or  no  irritation,  and  is  to  be  preferred  above  all  others 
when  an  emetic  of  such  nature  is  needed.  In  narcotic  poisoning  it 
should  be  given  in  combination  with  ipecacuanha,  and  perhaps  be 
preceded  by  mustard  while  it  is  being  obtained  from  the  apothecary. 
Thirty  grains  of  it  with  fifty  of  ipecacuanha  may  be  given  as  the  first 
dose,  and  a mixture  of  fifteen  grains  of  the  former  to  thirty  grains  of 
the  latter  be  administered  every  fifteen  minutes  until  the  desired  effect 
is  produced  or  one  hundred  grains  of  the  zinc  are  taken.  Beyond  the 
latter  amount  it  would  be  hardly  safe  to  go,  for  fear  of  gastro-enteritis. 

Sulphate  of  copper  resembles  the  corresponding  zinc  salt  as  an  emetic, 
but  is  more  severe  and  irritating,  and  more  capable  of  causing  gastro- 
enteritis. The  full  dose  in  narcotic  poisoning  is  from  five  to  ten  grains, 
which  should  not  be  repeated  more  than  once. 

Powdered  alum  is  a mechanical  emetic  which  has  been  especially 
recommended  in  membranous  croup , on  account  of  its  being  believed  to 
act  beneficially  upon  diseased  surfaces  in  its  passage  up  and  down  the 
ttnoat.  A heaped  teaspoonful  of  it  may  be  given  in  molasses  or  syrup. 
In  my  experience  alum  has  proved  au  unreliable  emetic. 


FAMILY  DI— CATHARTICS. 


Purgatives,  or  cathartics,  are  those  drugs  which  are  employed  in 
medicine  to  produce  purgation,  or  catharsis,  by  increasing  either  the 
intestinal  secretions  or  the  peristaltic  movements. 

M.  Thiry  ( Sitzungsb . der  k.  k.  Acad.  d.  Mss.,  Bd.  1.)  experimented  upon 
the  subject  of  catharsis  by  drawing  out  a knuckle  of  intestine  through 
a wound  in  the  linea  alba,  cutting  it  free  from  the  remainder  of  the  gut 
without  injuring  its  nerves  or  blood-vessels,  sewing  together  the  distal 
and  proximal  ends  of  the  main  portions  of  the  intestines  so  as  to  re- 
form a continuous  tube,  and  then,  after  closing  up  one  end  of  the 
knuckle,  forcing  the  other  into  the  wound  so  as  to  make  an  intestinal 
cul-de-sac  which  could  be  studied  through  a fistulous  opening.  In  dogs 
which  had  recovered  after  this  operation,  Thiry  found  that  large  doses 
of  sulphate  of  magnesium,  of  senna,  or  of  croton  oil  failed  alike  to 
increase  the  secretion  of  the  separated  piece  of  intestine,  although  they 
induced  violent  purging ; further,  that  neither  concentrated  solutions 
of  Epsom  salt  nor  infusion  of  senna,  even  though  kept  in  the  cid-de-sac 
for  some  time,  were  able  to  increase  its  secretion  by  exosmose.  More 
recently,  Dr.  S.  Eadziejewski  has  made  an  elaborate  investigation  of 
the  subject  (Reichert’s  Archiv,  1870,  p.  37).  As  the  result  of  a number 
of  very  careful  analyses,  he  asserts  that  there  is  nothing  to  be  found 
in  the  stools  produced  by  sulphate  of  magnesium,  calomel,  castor 
oil,  croton  oil,  senna,  or  gamboge,  to  indicate  that  they  are  anything 
besides  the  ordinary  contents  of  the  upper  and  lower  bowels.  Di. 
Eadziejewski  confirms  the  fact  observed  by  C.  Schmidt,  that  the  stools 
of  purgatives  contain  a great  deal  of  soda,  but  denies  that  this  proves 
that  they  are  transudations,  asserting  that  the  alkaline  salts  are 
derived  simply  from  the  pancreatic  fluid.  Dr.  Eadziejewski  also  cor- 
roborates the  confirmation  by  Asp  (. Ludwig’s  Arbeiten,  1868)  of  the  dis- 
covery of  Moreau,*  that  division  of  the  intestinal  nerves  is  followed  by 
free  serous  exudation  into  the  gut,  but  denies  that  purgatives  act  by 
paralyzing  the  vaso-motor  nerves,  because  croton  oil  injected  into  a 
loop  of  intestine  which  had  been  separated  by  two  ligatures  from  the 
remainder  of  the  gut  caused  both  vomiting  and  purging.  As  no  emul- 
sifying substance  was  contained  in  the  intestine,  he  declares  that  no 
absorption  could  have  occurred,  and  that  consequently  the  genera 

* Comptee-Bendue,  t.  lxvi.,  1868;  also  Asp,  Ludwig ’«  Arbeiten,  1S68. 
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intestinal  disturbance  was  simply  due  to  increased  peristaltic  action, 
caused  by  the  internal  local  irritation  of  the  oil  propagated  along 
the  intestines.  The  experiments  of  Thiry  have  also  been  repeated  by 
Eadziejewski  with  croton  oil  and  with  sulphate  of  magnesium,  as  well 
as  by  Schitf  {Nuove  Bicherche  aid  Potere  digerente,  H.  Morgagni,  I86  0 
with  aloes,  jalap,  and  sulphate  of  sodium. . In  all  cases  the  results  were 
the  same  as  those  already  noted  as  obtained  by  Thiry.  Carrying  his 
investigations  still  further,  Eadziejewski,  by  forming  intestinal  fistulse 
at  such  positions  as  would  enable  him  to  study  the  rate  of  passage  of 
the  intestinal  contents,  found  that  after  a dog  is  fed  upon  flesh  the 
small  intestine  empties  the  partially-digested  food  into  the  colon  so 
rapidly  and  in  such  quantity  as  to  constitute,  so  to  speak,  a normal 
diarrhoea,  and  that  the  long  delay  in  the  exit  and  the  hardening  of  the 
feces  occur  in  the  large  intestine.  The  liquid  which  passed  into  the 
ascending  colon  agreed  in  all  its  characteristics  with  the  stools  of  pur- 
gation. Dr.  Eadziejewski  also  claims  to  have  established  by  direct 
experimentation  that  the  peristaltic  movements  of  the  small  intestine 
are  affected  very  decidedly  by  drastics,  and  to  some  degree  by  Epsom 
salt,  and  that  in  all  cases  the  large  intestine  is  still  more  intensely 
acted  upon.  Although  these  experiments  are  very  interesting,  it  can- 
not be  allowed  that  they  prove  what  is  claimed  for  them,  namely,  that 
purgatives  cause  no  increase  of  intestinal  secretion,  but  only  of  peri- 
staltic action.  So  much  violence  to  natural  conditions  is  done  in  the 
experiments  after  the  method  of  Thiry  that  they  seem  to  have  very 
little  weight.  The  assumption  of  Eadziejewski,  that  croton  oil  con- 
fined in  a loop  of  intestine  is  not  absorbed,  is  a pure  assumption,  and 
his  experiment  does  not  warrant  the  conclusions  drawn  from  it. 

The  other  facts  brought  forward  seem  to  prove  only  that  increased 
peristalsis,  especially  of  the  large  bowel,  plays  a more  important  role 
in  the  indication  of  diarrhoea  than  has  been  assigned  to  it. 

Leaving  out  of  sight  for  the  moment  all  clinical  evidence,  the  fact 
that  previous  section  of  the  par  vagum  prevents  the  action  of  purga- 
tives* is  opposed  to  the  German  theory,  since  it  is  almost  certain  that 
the  division  of  the  nerves  of  the  neck  does  not  arrest  peristaltic  move- 
ments. Further,  Armand  Moreau  (. Archives  Gen.,  6e  ser.,  t.  xvi.  p.  234) 
has  found  that  a solution  of  Epsom  salt  placed  in  a knuckle  of  intes- 
tine isolated  by  means  of  two  ligatures  does  cause  a serous  exudation 
into  it.  and  in  repeating  M.  Thiry’s  experiments  (Gaz.  Med.,  1871)  he 
has  obtained  opposite  results.  His  experiments  indicate  three  possible 
sources  of  fallacy  in  the  work  of  the  previous  investigators : first,  if 
the  Epsom  salt  be  not  kept  in  the  intestine  for  a sufficient  length  of 
time  (some  hours),  no  transudation  occurs ; second,  in  some  cases  the 
inner  end  of  the  isolated  piece  of  intestine  fails  to  adhere,  so  that  the 
opening  is  not  obliterated,  and  the  matters  injected  into  the  arrested 


* ®ee  paper  by  the  author,  American  Journal  of  the  Medical  Sciences,  vol.  lx.,  1870. 
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cul-de-sac  really  pass  into  the  peritoneal  cavity ; third,  atrophy  of  the 
mucous  membrane  and  glandular  apparatus  of  the  cul-de-sac  often  fol- 
lows almost  at  once  upon  the  operation,  and  of  course  necessitates  a 
negative  result  in  the  subsequent  experiments.  Dr.  Lauder  Brunton, 
in  a communication  to  the  Medical  Society  of  London,'  states  that  he 
has  repeated  Moreau’s  experiments,  and  found  that  sulphate  of  mag- 
nesium injected  into  the  intestine  of  a cat  caused  about  two-thirds 
of  a drachm  of  fluid  to  be  secreted  in  four  hours  by  each  inch  of  the 
bowel  operated  on,  although  the  proportion  of  sulphate  was  only  one 
grain  to  an  inch  (Med.  Press  and  Circular , Dec.  31,  1873).  In  further 
experiments  by  Dr.  Brunton,  gamboge,  elaterium,  and  croton  oil  gave 
results  similar  to  those  of  the  Epsom  salt  ( Practitioner , May,  1875). 
M.  Vulpian  has  also  repeated  the  experiments  of  Moreau,  and  found 
that  both  sulphate  of  magnesium  and  jalap  provoke  a “ true  intestinal 
catarrh,”  the  vegetable  cathartic  at  the  same  time  increasing  the  peri- 
staltic action,  but  the  saline  having  no  such  effect  (Gaz.  Med.,  1873, 
p.  300).  M.  Legros  (Ibid.),  and  M.  Yan  Braam  Houckgeest  ( Pfluger's 
Archiv,  1872,  p.  266),  have  experimentally  determined  that  salines  do 
not  increase  the  activity  of  the  peristaltic  movements.* 


* Dr.  Matthew  Hay  ( Journ . Anat.  Physiol.,  xvi.,  xvii.)  has  exhaustively  investigated  the 
action  of  saline  cathartics.  Space  is  wanting  in  which  to  discuss  his  article  in  detail,  but  the 
following  are  his  results  as  formulated  by  himself : 

1.  A saline  purgative  always  excites  more  or  less  secretion  from  the  alimentary  canal, 
depending  on  the  amount  of  the  salt  and  the  strength  of  its  solution,  and  varying  with  the 
nature  of  the  salt. 

2.  The  excito-secretory  action  of  the  salt  is  probably  due  to  the  bitterness  as  well  as  to 
the  irritant  and  specific  properties  of  the  salt,  and  not  to  osmosis. 

3.  The  low  diffusibility  of  the  salt  impedes  the  absorption  of  the  secreted  fluid. 

4.  Between  stimulated  secretion  on  the  one  hand,  and  impeded  absorption  on  the  other, 
there  is  an  accumulation  of  fluid  in  the  canal. 

5.  The  accumulated  fluid,  partly  from  ordinary  dynamical  laws,  partly  from  a gentle 
stimulation  of  the  peristaltic  movements  excited  by  distention,  reaches  the  rectum  and  pro- 
duces purgation. 

6.  Purgation  will  not  ensue  if  water  be  withheld  from  the  diet  for  one  or  two  days  pre- 
vious to  the  administration  of  the  salt  in  a concentrated  form. 

7.  The  absence  of  purgation  is  not  due  to  the  want  of  water  in  the  alimentary  canal,  but 
to  its  deficiency  in  the  blood. 

8.  Under  ordinary  conditions,  with  an  unrestricted  supply  of  water,  the  maximal  amount 
of  fluid  accumulated  within  the  canal  corresponds  very  nearly  to  the  quantity  of  water  re- 
quired to  form  a five-  or  six-per-cent,  solution  of  the  amount  of  salt  administered. 

9.  If,  therefore,  a solution  of  this  strength  be  given,  it  does  not  increase  in  bulk. 

10.  If  a solution  of  greater  strength  be  administered,  it  rapidly  increases  in  volume  until 
the  maximum  is  attained.  This  it  accomplishes  in  the  case  of  a twenty-per-cent,  solution  in 
from  one  to  one  and  a half  hours. 

11.  After  the  maximum  has  been  reached,  the  fluid  begins  gradually  and  slowly  to  di- 
minish in  quantity. 

12.  Cteteris  paribus,  the  weaker,  or,  in  other  words,  the  more  voluminous,  the  solution  of 
the  salt  administered  is,  the  more  quickly  is  the  maximum  within  the  canal  reached;  and 
accordingly  purgation  follows  with  greater  rapidity. 

13.  Unless  the  solution  of  the  salt  is  more  concentrated  than  ten  per  cent.,  it  excites  little 
or  no  secretion  in  the  stomach. 
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The  experimental  evidence  bearing  upon  the  question  under  discus- 
sion is,  so  f\ir  as  I know,  all  included  in  the  foregoing  summary : it  is 
very  far  from  demonstrating  that  increased  peristalsis,  and  not  increased 
secretion,  is  the  cause  of  the  watery  stools  produced  by  purgatives. 
The  evidence,  both  experimental  and  clinical,  is  indeed  overwhelmingly 
in  favor  of  increased  secretion.  The  facts  proved  by  clinical  observa- 


14.  The  salt  is  absorbed  with  extreme  slowness  by  the  stomach  of  the  cat. 

15.  The  salt  excites  an  aotive  seoretion  in  the  intestines,  and  probably  for  the  most  part 
in  the  small  intestine,  all  portions  of  this  viscus  being  capable  of  yielding  the  secretion  in 
almost  equal  quantities. 

16.  The  bile  and  pancreatic  juice  participate  very  little  in  the  secretion. 

17.  The  secretion  is  probably  a true  auccua  entericus,  resembling  the  secretion  obtained  by 
Moreau  after  division  of  the  mesenteric  nerves. 

18.  The  secretion  is  promoted  by  local  irritation  of  the  intestine,  as  by  ligatures,  but  only 
in  the  immediate  vicinity  of  the  irritation. 

19.  Absorption  by  the  intestine  generally  is  reflexly  stimulated  by  such  irritation  (the 
effect  of  numerous  ligatures  applied  at  points  remote  from  the  seat  of  the  injected  salt  being 
to  diminish  the  amount  of  purgative  fluid  by  accelerated  absorption). 

20.  If  the  salt  solution  be  injected  directly  into  the  small  intestine,  the  stronger  within 
certain  limits  the  solution  is,  the  greater  will  be  the  accumulation  of  fluid  within  the  in- 
testine. 

21.  This  difference  is  not  observed  when  the  salt  is  administered  per  os,  as  the  strong 
solution  becomes  diluted  in  the  stomach  and  duodenum  before  passing  into  the  intestine 
generally. 

22.  The  difference  is  due  to  the  local  action  of  the  salt  on  the  mucous  membrane,  and 
probably  more  to  an  impeded  absorption  than  to  a stimulated  secretion. 

23.  When  the  salt  is  administered  in  the  usual  manner,  it  appears,  in  the  case  of  the  sul- 
phate of  magnesium,  and  sulphate  of  sodium,  to  become  split  up  in  the  small  intestine,  the 
acid  being  more  rapidly  absorbed  than  the  base. 

24.  A portion  of  the  absorbed  acid  shortly  afterwards  returns  to  the  intestines. 

25.  After  the  maximum  of  excretion  of  the  acid  has  been  reached,  the  salt  begins  very 
slowly  and  gradually  to  disappear  by  absorption,  whioh  is  checked  only  by  the  occurrence  of 
purgation. 

26.  During  the  alternations  of  absorption  and  secretion  of  the  acid,  it  is  the  salt  left 
within  the  intestine  which  excites  secretion,  the  absorbed  and  excreted  acid  exerting  no  such 
action  while  in  the  blood,  or  during  the  process  of  its  excretion,  as  Headland  believed. 

27.  The  salt  does  not  purge  when  injected  into  the  blood,  and  excites  no  intestinal  secre- 
tion. 

28.  Nor  does  it  purge,  when  injected  subcutaneously,  unless  in  virtue  of  its  causing  local 
irritation  of  the  abdominal  subcutaneous  tissue,  whioh  acts  reflexly  on  the  intestines,  dilating 
their  blood-vessels,  and  perhaps  stimulating  their  muscular  movements. 

29.  The  sulphate  of  sodium  exhibits  no  poisonous  action  when  injected  into  the  circulation. 

30.  The  sulphate  of  magnesium  is,  on  the  other  hand,  powerfully  toxio  when  so  injected, 
paralyzing  first  the  respiration  and  afterwards  the  heart,  and  abolishing  sensation  or  para- 
lyzing the  sensory-motor  reflex  centres. 

31.  Both  salts,  when  administered  in  the  usual  manner,  produce  a gradual  but  well- 
marked  increase  in  the  tension  of  the  pulse. 

32.  According  as  the  salt-solution  within  the  intestine  increases  in  amount,  there  occurs 
a corresponding  diminution  of  the  fluids  of  the  blood. 

33.  The  blood  recoups  itself  in  a short  time  by  absorbing  from  the  tissuos  a nearly  equal 
quantity  of  their  fluids. 

34.  The  salt,  after  some  hours,  causes  diuresis,  and  with  it  a seoond  concentration  of  the 
blood,  which  continues  so  long  as  the  diuresis  is  active. 

35.  As  the  intestinal  secretion  excited  by  the  salt  contains  a vory  small  proportion  of 
organic  matter  as  compared  with  the  inorganic  matter,  the  purgative  removes  more  of  the 
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tions  and  by  experiment — that  purgatives  increase  greatly  the  secre- 
tion in  an  isolated  knuckle  of  intestine,  that  various  purgatives  act 
when  taken  into  the  blood,  and  that  in  these  cases  elimination  by  the 
bowels  occurs ; that  at  least  some  purgatives  (Headland,  Action  of  Medi- 
cines, London,  1867,  p.  443),  when  given  by  the  mouth,  are  absorbed, 
disappearing  from  the  alimentary  canal  and  reappearing  when  purga- 
tion occurs ; that  the  stools  induced  by  overdoses  of  various  drastics, 
as  elaterium,  are  so  enormous  as  to  cause  the  profoundest  depression, 
and  even  choleraic  collapse,  in  a very  few  hours ; that  the  discharges 
caused  by  hydragogues  contain  a large  percentage  of  soda,  the  alkali  of 
the  serum  ; that  the  relief  obtained  in  portal  congestion  by  the  depletion 
of  salines  is  very  marked — are,  when  viewed  together,  to  my  mind,  in- 
compatible with  any  other  belief  than  that  purgatives  cause  increased 
secretion,  as  well  as,  in  many  cases,  increased  peristalsis,  in  the  alimen- 
tary canal. 

The  question  of  the  action  of  drugs  upon  the  flow  of  bile  is  a very 
important  one,  the  evidence  concerning  which  is  best  considered  under 
two  headings:  first,  the  experimental;  second,  the  clinical. 

The  experiments  upon  this  subject  which  have  attracted  most  atten- 
tion are  those  of  Dr.  Scott,  and  of  the  Edinburgh  committee,  of  which 
Professor  Bennett  was  chairman  and  Drs.  Rutherford  and  Garugee  the 
workers.  The  method  employed  both  by  Dr.  Scott  and  by  the  Edin- 
burgh committee  was  to  make  biliary  fistulae  in  dogs  in  the  usual  phys- 
iological method,  and,  after  recovery  from  the  operation  had  taken 
place  and  the  bile  regularly  escaped  by  the  external  orifice,  to  admin- 
ister the  drugs,  especially  calomel  and  podophyllin,  and  study  the 
effects  upon  the  excretion  of  bile.  Of  the  accuracy  of  their  experi- 
ments I do  not  think  there  can  be  any  reasonable  doubt.  I believe 
they  prove  that  in  dogs  with  biliary  fistulse  mercury  has  no  effect  upon 
the  flow  of  bile  unless  given  in  such  quantities  as  to  deteriorate  the 
general  health,  when  it  diminishes  the  biliary  secretion.  The  result 
does  not,  however,  warrant  the  further  conclusion  that  mercury  does 
not  increase  the  flow  of  bile  in  healthy  dogs.  The  animals  were  in 
such  an  unnatural  condition  that,  in  spite  of  the  daily  ingestion  of 
much  more  than  the  normal  amount  of  food,  they  progressively  ema- 
ciated, and  finally  died  apparently  of  inanition : moreover,  the  inner- 
vation and  probably  also  the  blood-supply  of  the  liver  was  very 
much  interfered  with.  Under  these  circumstances  it  is  clearly  con- 
ceivable that  the  mercurial  or  other  purgative  might  in  the  uninjured 

latter  than  of  tho  former  from  the  blood.  In  certain  cases  a large  quantity  of  tho  salts  of  the 
blood  is  thus  evacuated. 

36.  The  amount  of  the  normal  constituents  of  the  urine  is  not  affected  by  the  salt. 

37.  After  the  administration  of  sulphate  of  magnesium  muoh  more  of  the  acid  than  of  the 
base  is  excreted  in  the  urine. 

38.  The  salt  has  no  specific  action  in  lowering  the  internal  temperature  of  tho  body , or 

has  it  only  to  a very  small  extent. 

39.  It  reduces,  however,  the  absolute  amount  of  heat  in  the  body. 
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dog  affect  the  biliary  secretion,  and  yet  fail  to  do  so  in  exp" 
hindered  by  some  obscure  yet  efficient  cause.  Dr.  A.  Rohiig  experi 
mented  (Strieker's  Medicin.  Jahrbucher , 1873)  by  a method  w ic 
ZSLrl-e  closely  the  natural  conditions;  although  ^en  t^ 
suits  which  he  thus  obtained  do  not  seem  to  me  conclusive.  _ In  cura- 
rized  dogs  in  which  life  was  maintained  by  artificial  respiration, 
placed  a glass  tube  in  the  gall-duct  so  that  the  bile  could  escape  only 
through  it.  Under  these  circumstances,  of  course,  after  a time  secretion 
ceased ; and  Dr.  Rohrig  experimented  not  only  on  the  effect  of  reme- 
dies upon  the  secretion  while  it  was  naturally  going  on,  but  also  on  then- 
power  of  re-establishing  it.  He  found  that  large  doses  of  croton  oil 
(eighteen  drops)  thrown  into  the  duodenum  caused  an  immediate  very 
great  increase,  or  a re-establishment,  of  the  secretion.  After  the  oil,  the 
vegetable  cathartics  were  most  active,  decreasing  m power  m the  o - 
lowino-  order  : colocynth,  jalap  and  aloes,  rhubarb  and  senna.  astoi 
oil  had  very  little  influence,  as  had  also  the  bitter  salts.  Calomel,  e\  en 
in  large  doses  (twenty  grains),  very  rarely  re-established  the  secretion, 
but  its  power  of  increasing  and  maintaining  it  beyond  the  natural  time 
for  cessation  was  very  marked. 

Professor  W.  Rutherford,  in  an  extended  and  laborious  research, 
used  the  method  of  Rohrig  with  some  improvements  ( Trans . Boy.  Soc. 
Edinb.,  xxix.).  The  drug,  mixed  with  bile  to  facilitate  absorption,  was 
injected  directly  into  the  duodenum  by  means  of  a hypodermic  syringe. 
The  results  obtained  may  be  briefly  summarized  as  follows  : 

Croton  Oil  in  enormous  doses  neither  purged  nor  affected  the  biliary 


secretion. 

Podophyllin  very  greatly  increased  biliary  secretion,  especially  when 
in  such  small  doses  that  it  did  not  purge  severely. 

Aloes  very  greatly  increased  biliary  secretion,  the  doses  used  not 
purging  greatly. 

Rhubarb,  Colchicum,  Iridin,  Colocynth,  Jalap,  Sulphate  of  Sodium, 
Phosphate  of  Sodium,  Rochelle  Salt,  very  greatly  increased  biliary  secre- 
tion, at  the  same  time  purging. 

Senna,  Taraxacum,  Scammony,  Gamboge , Castor  Oil,  Sulphate  of 
Magnesium,  Chloride  of  Ammonium , acted  very  feebly,  if  at  all,  upon 
the  liver. 

Leptandrin,  Chloride  of  Sodium,  Bicarbonate  of  Potassium,  had  some, 
but  not  a powerful,  effect  on  the  liver. 

Euonymin,  Sanguinarine,  Ipecacuanha,  exerted  a very  powerful  in- 
fluence on  the  secretion  of  bile,  and  did  not  purge. 

Calomel  had  no  effect  on  the  biliary  secretion,  but  when  to  it  a 
minute  proportion  of  corrosive  sublimate  was  added  the  effect  was 
very  marked;  Corrosive  Sublimate  acted  as  a very  powerful  biliary 
stimulant. 

There  is  one  objection  to  the  experiments  of  Rutherford  and  Vignal, 
entirely  independent  of  the  method  employed ; i.e,,  there  were  rarely  more 
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than  two  experiments  with  any  one  substance,  and  in  several  instances 
two  experiments  gave  antagonistic  results.  It  is  very  possible,  indeed 
probable,  that  if  a number  of  experiments  had  been  made  with  each 
drug,  the  variation  in  results  would  have  been  much  greater. 

Dr.  Hess  ( Deutsch . Arch,  fur  Klin.  Med.,  Bd.  xl.)  has  made  a series 
of  experiments  in  regard  to  the  effects  of  purgatives  upon  peristalsis 
by  introducing  into  the  duodenum,  through  a gastric  fistula,  a disten- 
sible ball,  which  can  be  blown  up  by  the  long  tube  attached  to  it  so 
as  to  fill  the  intestine,  and  noticing  the  rate  at  which  the  ball  moves 
under  the  influence  of  a peristaltic  movement.  With  this  apparatus  he 
studied  the  action  of  sulphate  of  sodium,  castor  oil,  senna,  and  croton 
oil.  The  least  effect  upon  peristalsis  was  produced  by  the  senna,  the 
most  by  croton  oil.  Dr.  Hess  also  states  that  when,  by  the  blowing  up 
of  the  ball  in  the  intestine,  sulphate  of  sodium,  castor  oil,  calomel,  senna 
leaves,  croton  oil,  and  colocynth  were  prevented  from  passing  into  the 
lower  intestine,  they  failed  to  purge,  although  when  introduced  below 
the  obstructing  ball  by  a narrow  tube  running  through  it  they  at  once 
caused  diarrhoea.  These  experiments,  if  confirmed,  would  prove  that 
the  purgatives  mentioned  must  come  in  direct  contact  with  the  lower 
part  of  the  small  intestine  to  produce  liquid  stools. 

What  is  to  be  drawn  from  these  various  facts  ? Evidently,  I think, 
but  one  conclusion, — that  the  experimental  evidence  at  present  does 
not  warrant  positive  deductions  as  to  the  effect  of  purgatives  upon  the 
biliary  secretion  of  healthy  dogs.  The  canine  diet  and  digestion  are 
so  different  from  the  human  that  it  is  to  be  expected  that  medicines 
acting  upon  the  digestive  apparatus  will  influence  dogs  differently 
from  man : thus,  I have  given  doses  of  elaterium  that  would  have 
killed  a man  to  some  of  the  carnivora  without  causing  the  slightest 
purging.  In  view  of  these  facts,  the  only  fairly  deducible  conclusion 
in  regard  to  the  experimental  evidence  that  has  been  brought  forward 
is,  that  it  must  be  received  with  the  greatest  reserve  or  be  entirely  laid 
aside  when  we  desire  to  study  the  question  as  to  the  cholagogue  action 
of  remedies  upon  man,  and  that  our  conclusions  are  most  safely  based 
upon  clinical  evidence. 

In  regard  to  the  drastics,  there  can  be  little  doubt  that  almost  any 
irritant  purgative  will  to  a greater  or  less  extent  increase  the  escape 
of  bile,  probably  both  by  increasing  its  flow  into  the  duodenum  and  by 
sweeping  it  out  of  the  small  intestine  befoi’e  absorption  can  take  place. 
There  are,  however,  two  actively  purgative  substances  for  which  it  is 
especially  claimed  that  they  are  cholagogues, — namely,  calomel  and 
podophyllin.  The  discussion  of  the  action  of  these  will  be  found  under 
their  respective  headings. 

Dr.  Hugo  Heinrichsen  has  found  ( Schmidt's  Jahrb.,  Bd.  ccii.  p.  214) 
that  the  excretion  of  urine  is  diminished  by  purgatives, — very  much 
so  by  Glauber’s  and  Epsom  salts,  slightly  by  castor  oil  and  compound 
liquorice  powder.  The  solids  of  the  urine  are  not  sensibly  affected  by 
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the  vegetable  cathartics.  Under  the  influence  of  the  salines  the  solids 
of  the  urine  are  increased.  Glauber’s  salt  is  said  to  be  partially  con- 
verted into  an  alkaline  carbonate,  and  to  give  thereby  an  alkaline  reac- 
tion to  the  urine. 

Various  divisions  of  purgative  medicines  have  been  proposed  by 
different  authors;  but  probably  the  most  convenient  arrangement  is 
as  follows : 

1.  Laxatives. — Medicines  which  simply  unload  the  bowels,  and  are 
not  able  to  cause  active  purgation,  even  when  given  in  very  large  doses. 

2.  Purges. — Medicines  which  purge  actively,  but  are  not  capable  of 
acting  as  poisons,  even  in  very  large  amount. 

3.  Hydragogues  (including  the  Salines'),  which  produce  very  large 
watery  stools  without  much  irritation.  In  overdoses,  medicines  of  this 
class  assume  some  of  the  characters  of  those  of  the  next. 

4.  Drastics,  which  cause  great  irritation  of  the  alimentary  mucous 
membrane,  and  in  overdoses  are  violent  poisons. 

It  must  be  borne  in  mind  that  this  classification  is  somewhat  arti- 
ficial ; that  the  effects  of  the  remedies  depend  much  upon  the  doses  in 
which  they  are  administered,  so  that  in  sufficiently  minute  quantity  a 
drastic  may  act  as  a laxative ; and  that  the  dividing-lines  between  the 
groups  are  not  very  distinct. 

Enemata. — When  it  is  desired  simply  to  unload  the  lower  bowels, 
the  object  can  often  be  advantageously  attained  by  injecting  various 
materials  into  the  rectum,  so  as  by  mechanical  distention,  or  by  irri- 
tating the  mucous  membrane,  to  stimulate  the  peristaltic  action.  The 
simplest,  least  irritant,  and  least  active  enema  is  one  of  cold  water.  In 
cases  of  habitual  constipation,  especially  when  complicated  with  piles, 
the  injection  of  a pint  of  cold  water  at  a fixed  hour  daily  often  acts 
most  kindly.  The  ordinary  opening  injection  consists  of  a pint  of  water, 
and  a tablespoonful,  each,  of  salt,  molasses,  and  soft  soap ; castor  oil  is 
often  added  to  it,  and,  if  it  be  desii'ed  to  make  it  very  active,  a tea- 
spoonful  of  oil  of  turpentine. 

Foi ced  enemata. — The  forced  injection  of  large  quantities  of  water 
foi  the  relief  of  certain  diseased  conditions  has  long  been  employed  in 
an  irregular  way ; but  the  practice  has  become  more  common  since 
Gustav  Simon  has  proved  the  possibility  of  readily  filling  the  large  and 
even  the  small  intestine,  by  forcing  water  into  the  rectum  and  through 
two  patients  suffering  from  intestinal  fistula,  the  opening  leading  in  the 
one  case  into  the  large  intestine  about  the  junction  of  the  ctecum  and 
the  ascending  colon,  in  the  other  probably  into  the  small  intestine 
(Archiv  f.  Klin.  Ghir.,  xv.).  Mosler  has  experimented  on  a patient 
in  whom  a finger  introduced  through  the  fistulous  opening  could  feel 
the  ileo-carnal  valve.  Using  a method  to  be  shortly  described,  he  found 
that  in  two  minutes  from  the  time  water  first  entered  the  rectum  it 
commenced  to  stream  from  the  orifice,  having  traversed  the  whole 
length  of  the  large  intestine  {Berlin.  Klin.  Wochenschr.,  No.  45,  1873) 
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Forced  enemata  are  of  especial  value  in  intussusception , in  which 
disease  they  have  not  rarely  relieved  the  symptoms  at  once  by  me- 
chanically distending  and  unfolding  the  invaginated  gut.  Dr.  Mosler 
also  commends  them  iii  hernia , and  has  employed  them  as  anthelmintics. 
As  such  they  are,  of  course,  especially  useful  against  the  oxyuris  ver- 
micularis,  which  often  inhabits  the  whole  of  the  large  intestine ; but 
Dr.  Mosler  succeeded  with  them  in  removing  a large  tape-worm , prob- 
ably from  the  colon.  Especially  in  the  case  of  the  seat-worm , the  ver- 
mifugal enemata  should  be  medicated ; and  probably  the  safest  and 
most  efficient  substance  for  this  purpose  is  quassia.  Dr.  Mosler  used  a 
tablespoonful  of  chlorine-water  to  every  pint  and  a half  of  injection. 
In  various  catarrhal  and  othei’  diseases  of  the  large  intestine,  Mosler 


commends  these  large  enemata  as  a means  of  cleansing  the  gut,  re- 
moving acrid  secretions  or  foreign  matters,  and  applying  local  treat- 
ment. A.  Kohrig  ( Experim . Untersuch.  u.  d.  Physiol,  der  Gallenabson- 
derung,  Yienna,  1873)  having  found  that  intestinal  injections  of  water 
have  a very  great  influence  over  the  secretion  of  bile,  Dr.  Mosler  has 
been  led  to  try  forced  enemata  in  catarrhal  and  other  jaundices , with 
asserted  good  results.  I have  myself  used  in  chronic  dysentery  forced 
enemata  of  a drachm  of  nitrate  of  silver  dissolved  in  a half-gallon  of 
water,  with  excellent  results ; and  the  method  is  undoubtedly  applicable 
to  the  treatment  of  acute  colitis, — cold,  chloral,  sublimate  of  bismuth, 
or  other  agencies  or  remedies  being  used  pro  re  nata. 

In  administering  these  large  injections  a syringe  should  never  be 
used.  The  apparatus  to  be  provided  consists  of  a rectal  tube  of  hard 
rubber,  with  a conical  point,  below  which  are  several  good-sized  open- 
ings ; an  india-rubber  tube,  two  feet  and  a half  long,  fitted  to  the  rectal 
tube ; and  a funnel.  The  patient  should  lie  upon  his  back,  with  the  hips 
elevated.  The  tube  being  introduced  into  the  rectum,  the  free  end 
with  the  funnel  is  raised  vertically,  and  water  poured  into  it.  When 
it  is  desired  to  force  fluid  into  the  small  intestine,  much  depends  upon 
the  introduction  being  performed  slowly,  and  the  patient  should  be 
placed  upon  his  knees  and  shoulders,  so  that  the  pelvis  may  be  much 
higher  than  the  shoulder.  It  is  essential  that  the  tube  be  fitted  with 
a cock,  or  be  pinched,  so  as  to  regulate  the  passage  of  the  liquid.  In 
this  way  from  five  to  nine  pints  are  readily  injected. 

The  indications  to  fulfil  which  cathartics  are  used  are  as  follows : 

1.  To  unload  the  bowels.— It  is  not  necessary,  in  a work  like  the 
present,  to  say  anything  about  the  evil  results  of  retained  fecal  matter, 
but  only  to  point  out  the  methods  of  relief.  Before  this  can  be  done 
to  advantage,  however,  a summary  of  the  causes  of  constipation  is  re- 
quired. Constipation  may  be  well  divided  into  acute  and  chronic. 
Acute  or  temporary  constipation  is  that  which  occurs  under  special, 
transient  circumstances,  as  in  convalescence  from  acute  disease,  and  in 
pre-nancy.  It  is  to  be  relieved  by  the  use  of  laxative  articles  of  diet 
and°  this  not  sufficing,  by  laxatives  or  purgative  medicines.  It  shoul- 
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never  be  forgotten  that  acute  constipation  is  sometimes  due  to  organic 
affections  of  the  alimentary  canal,  such  as  enteritis  or  intussusception, 
or  is  caused  by  mechanical  obstacles,  such  as  a hard  foreign  body  01  an 
enormous  gall-stone.  It  is  evident  that  such  cases  are  not  simple  con- 
stipation,—that  the  treatment  required  is  essentially  different  from  that 
of  the  latter  affection,  and  is  various  according  to  the  lesion.  For  the 
diagnosis  and  treatment  of  these  diseases  the  reader  is  referred  to 
works  on  the  practice  of  medicine.  Chronic  constipation  may  be  due  to 
sedentary  habits  of  life ; to  habitual  overwork,  especially  of  the  ner- 
vous system ; to  a deficiency  of  intestinal  secretion  and  of  peristalsis, 
apparently  natural  to  the  individual  and  without  obvious  cautee , to 
long-continued  voluntary  habit  of  restraining  the  desire  to  go  to  stool ; 
to  lead  or  other  forms  of  poisoning ; and  to  diseases  of  the  nervous 
system  producing  a paralytic  state  of  the  intestinal  muscular  fibres. 
It  is  evident  that  in  the  treatment  of  these  various  forms  of  constipa- 
tion due  regard  must  be  paid  to  the  cause,  which  should  always,  if 
possible,  be  removed.  There  are  also  certain  cardinal  principles  which 
apply  to  the  treatment  of  all  forms  of  chronic  constipation.  They  are 
as  follows : 

1.  A voluntary  effort  at  defecation  is  to  be  daily  made  at  a fixed 
hour,  whether  the  desire  exists  or  not. 

2.  Medicines  are  to  be  avoided  as  far  as  possible,  a sustained  effort 
being  made  to  regulate  the  bowels  by  means  of  diet. 

3.  In  veiy  many  cases  the  daily  use  of  enemata  of  cold  water,  with 
attention  to  diet,  suffices  to  attain  the  desired  result. 

4.  If  medicines  become  necessary,  as  small  an  amount  as  will  suffice, 
and  the  mildest  drugs,  are  to  be  used.  Purgatives  or  laxatives  are  at 
best  merely  temporary  devices,  and  if  abused  in  costiveness  increase 
the  trouble.  So  far  as  can  be,  the  attempt  should  be  to  produce  a per- 
manent impression,  an  alteration  of  the  intestinal  glandular  action  or 
peristalsis.  Thus,  when  atony  of  the  muscular  coat  exists,  strychnine, 
or,  according  to  recent  experiments  and  clinical  observations,  Calabar 
bean,  may  be  employed ; if  the  hepatic  or  other  glands  are  habitually 
torpid,  nitro-muriatic  acid  may  be  administered. 

When  constipation  is  attended  with  low  spirits  and  a coated  tongue, 
it  is  almost  always  due  to  a deficiency  of  secretion,  and  may  be  looked 
upon  as  a form  of  dyspepsia : in  such  cases  nitro-muriatic  acid  is  espe- 
cially valuable,  but  sometimes  a mild  mercurial  course  seems  almost 
imperative. 

A second  use  of  cathartics  under  the  present  indication  is  to  remove 
offending  materials,  as  indigestible  or  irritant  food,  foreign  bodies,  acrid 
discharges,  etc.  For  these  purposes  a brisk,  quickly-acting  purgative 
is  generally  best. 

2.  To  deplete. — On  account  of  the  large  serous  flow  which  they  pro- 
duce, the  hydragogue  cathartics  when  freely  exhibited  cause  a very 
decided  general  depletion. 
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Local  depletion  by  means  of  cathartics  is  called  for  in  congestion  of 
the  portal  circulation , as  well  as  in  dysentery  and  other  acute  intestinal 
inflammations.  Under  the  first  of  these  conditions  may,  we  think,  be 
included  without  violence  cases  of  the  so-called  “torpidity  of  the  liver,  ’ 
which  will  be  discussed  in  the  article  upon  calomel.  In  acute  intestinal 
inflammations  the  salines  are  to  be  preferred  when  depletion  is  desired, 
as  they  produce  very  large  serous  discharges  and  are  not  at  all  irritant. 

3.  To  promote  absorption. — By  emptying  the  blood-vessels  the  ca- 
thartics favor  the  absorption  of  the  exuded  fluid  in  general  dropsy. 
For  this  purpose  the  hydragogues,  and  especially  elaterium,  are  the 
best  purgatives.  The  production  of  catharsis  is  the  surest  method  of 
relief  in  general  dropsy , also  in  ascites ; in  other  forms  of  local  effusion 
its  effects  are  less  marked.  As,  however,  purgation  is  the  most  ex- 
hausting of  all  the  plans  employed  for  the  cure  of  dropsy,  due  regaid 
must  always  be  had  to  the  strength  of  the  patient.  It  is  frequently 
necessary  actively  to  support  or  even  to  stimulate  while  it  is  being 
carried  out. 

4.  To  revulse. — The  long  tract  of  the  alimentary  canal  affords  a 
great  extent  of  surface  upon  which  to  practise  revulsion  in  ceitain 
brain-diseases,  as  in  mania  and  rheumatic  or  gouty  irritation  of  the 
cerebrum.  In  hyperemia  of  the  brain,  purgatives  do  good  by  depleting 
as  well  as  by  acting  as  revulsives.  The  drastics  should  be  preferred. 

5.  To  eliminate. — It  cannot  be  doubted  that  the  use  of  purgatives  in 
such  diseases  as  fevers  and  cholera,  with  the  idea  of  eliminating  some 
materies  morbi,  rests  simply  upon-  a crude,  unproved,  and  probably  false 
pathology.  In  rheumatic  disease  and  in  gout  it  is  more  probable  that 
they  do  good  in  this  way,  although  it  is  by  no  means  certain  that  the 
advantage  derived  from  their  use  is  not  simply  due  to  depletion.  In 
cases  of  retained  renal  secretion,  the  evidence  is  very  decided  that  they 
do  aid  in  separating  the  products  of  retrograde  metamorphosis  from 

the  blood. 

6.  To  influence  the  pelvic  circulation. — The  only  purgative  used  for 
this  purpose  is  aloes,  in  the  article  upon  which  all  that  is  necessary 
will  be  said  upon  the  subject. 


LAXATIVES. 

As  has  been  already  stated,  constipation  should  always,  when  pos- 
sible, be  overcome  by  laxative  food.  There  are  two  qualities  by  virtue 
of  which  food  is  laxative.  Chief  of  these  is  bulk.  All  aliment  wine  i 
contains  a large  amount  of  innutritious  material  affords  a large  re- 
siduum, which,  by  distending  the  intestine,  stimulates  peristalsis.  Con- 
trariwise, articles  of  diet  which  are  highly  nutritious  and  afford  but 
little  residuum  are  constipating.  This  holds  good,  more  or  less  stric  J '» 
among  the  lower  animals.  Thus,  the  flesh-eating  carnivora  are  habitu- 
ally constipated,  the  grass-eating  herbivora  very  generally  lax.  Owing 
to  its  containing  so  little  of  the  innutritious  portion  of  the  grain,  the 
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finest  white  flour  favors  a costive  habit,  while  the  “ cracked  wheat,  ’ in 
which  the  whole  grain  is  eaten,  is  laxative —as  to  a still  greater  degree 
is  bran,  which  is  composed  almost  wholly  of  the  husk  of  the  wheat, 
the  least  nutritious  portion  of  it,  and  therefore  leaves  a large  residuum 
after  digestion.  Cracked  wheat  is  boiled  into  a sort  of  jelly-like  mass, 
and  eaten  with  cream  and  sugar,  while  bran  is  taken  in  the  form  of 
bran  bread,  bran  crackers,  or  bran  mush.  Unbolted  flour , containing 

the  whole  of  the  grain,  is  about  equal  to  cracked  wheat,  and  is  often 
made  into  bread.  Indian  meal , in  the  form  of  cakes  or  of  mush,  is 
highly  nutritious,  and  somewhat  laxative ; oatmeal  is  decidedly  laxa- 
tive, scarcely  so  much  so  as  bran,  but  much  more  nutritious.  When  it 
agrees  with  the  stomach,  and  is  easily  digested,  it  is  probably  the  best 
of  all  these  laxative  articles  of  food.  As  the  oats  produced  in  southern 
climates  are  very  inferior,  care  should  be  taken  to  procure  oatmeal 
manufactured  from  Northern  grain.  It  should  be  thoroughly  cooked, 
and  is  best  eaten  in  the  form  of  a thick  porridge.  In  dyspepsia  all  of 
these  articles  sometimes  disagree  with  the  stomach  and  cannot  be  used. 

Some  dietary  articles  seemingly  possess  dynamic  laxative  powers, — 
i.e.,  they  exert  a direct  action  which  is  not  mechanical,  but  is  similar 
to,  although  far  less  active  than,  that  of  the  true  purgatives.  They 
intensify  the  intestinal  action.  Chief  among  substances  of  this  class 
are  molasses  ( Syrupus  Fuscus,  U.S.),  and  its  congener,  brown  sugar ; 
white  sugar  ( Saccharum , U.S.)  probably  does  not  share  these  laxative 
powers ; sugar  of  milk  ( Saccharum  Lactis,  U.S.)  is  probably  also  nearly 
inert.  Of  course,  great  care  is  usually  necessary  in  taking  advantage 
of  the  laxative  virtue  of  molasses,  on  account  of  the  danger  of  pro- 
ducing fermentation  and  acidity  in  the  prhnse  vise.  An  obvious  de- 
duction, however,  is  to  encourage  the  use  of  brown  instead  of  white 
sugar  in  those  of  constipated  habit. 

There  are  certain  foods  which  combine  the  two  methods  of  action 
spoken  of.  Chief  among  these  are  the  fresh  acidulous  fruits — such  as 
apples,  pears,  etc. — and  the  dried  fruits.  Of  the  latter,  the  fig  (Ficus, 
U.S.)  is  one  of  the  most  palatable,  and,  owing  probably  to  the  great 
number  of  small  seeds  which  it  contains,  is  the  most  efficient.  Prunes 
are  nearly  as  agreeable  as  figs.  To  a limited  extent  the  finest  varieties 
of  them  may  be  eaten  raw  ; but  they  are  especially  to  be  recommended 
stewed.  When  it  is  necessary,  a pinch  of  senna-leaves  may  be  cooked 
with  them,  and,  if  it  be  not  made  too  large,  increases  the  activity  of 
the  dessert  without  affecting  its  flavor. 

Among  constipating  articles  of  diet,  it  is  only  necessary  to  call 
attention  to  milk  as  one  of  the  most  decided  of  the  class. 

The  laxative  remedies  of  the  U.S.  Pharmacopoeia  are  as  follows : 

TAMARINDUS— TAMARINDS.  U.S. 

The  preserved  pulp  of  the  fruit  of  Tamarindus  Indica,  a large  tree, 
native  of  the  East  and  West  Indies.  The  fruit  is  a broad,  compressed 


678 


LOCAL  REMEDIES. 


pod,  usually  from  four  to  six  inches  long,  somewhat  curved,  with  an  ex- 
terior brown  hard  rind.  It  contains  seeds  enclosed  in  cells  formed  of  a 
tough  membrane,  between  which  and  the  rind  is  an  acid  pulp,  the  medi- 
cinal part  of  the  fruit.  Tamarinds  are  preserved  for  market  by  stripping 
off  the  outer  rind,  packing  the  inner  portion  in  layers,  and  pouring  on 
boiling  syrup.  In  the  market  they  are  offered  as  adhesive  masses  com- 
posed of  pulp,  membranes,  strings,  and  seeds,  and  having  a sweet  acidu- 
lous taste.  They  contain  a good  deal  of  citric  acid,  much  less  tartaric 
acid,  and  a little  malic  acid.  They  are  used  chiefly  in  making  refrigerant 
acidulous  drinks  for  fever,  and  in  convalescence  as  a laxative  article 
of  diet,  half  an  ounce  to  an  ounce  or  more  being  eaten  like  preserves. 
They  enter  into  the  officinal  confection  of  senna. 

MANNA— MANNA.  U.S. 

An  exudation  of  the  European  ash,  Fraxinus  Ornus,  chiefly  pro- 
duced in  Sicily  and  Calabria.  There  are  three  varieties  of  it.  The 
best,  flake  manna,  occurs  in  unequal,  rough,  stalactite-like  pieces  with  a 
crystalline  or  granular  fracture,  and  is  obtained  in  the  hottest  and  dry- 
est  weather  in  July  and  August.  The  next  quality,  manna  in  sorts, 
consists  of  pieces  of  flake  manna,  mixed  with  a soft  brownish  matter : 
it  is  obtained  in  September.  Fat  manna,  a soft  viscous  mass,  which 
exudes  during  the  wet  weather  in  the  latter  part  of  October  and  in 
November,  is  the  least  valuable  variety.  Manna  has  a slight  odor,  a 
sweet,  mawkish  taste,  and  should  contain  from  forty  to  eighty  per 
cent,  of  the  saccharine,  active,  crystalline  principle  Mannite,  which 
differs  from  ordinary  sugar  in  not  containing  equal  parts  of  hydrogen 
and  oxygen,  and  is  therefore  not  readily  convertible  into  grape  sugar 
or  its  derivative,  alcohol. 

Therapeutics. — Manna  is  a gentle  laxative  in  large  doses,  some- 
times causing  flatulence  and  pain.  It  is  rarely  used  by  itself,  but  is 
added  to  infusions  of  more  powerful  purgatives,  to  cover  their  taste 
and  aid  in  their  effects.  The  laxative  dose  for  an  adult  is  half  an  ounce 
to  two  ounces  5 for  a child,  one  to  four  drachms  in  an  aromatic  infusion. 

Cassia  Fistula.  TJ.S. — Purging  Cassia  is  the  pulp  of  a hard,  black- 
ish, cylindrical  pod  from  one  to  two  feet  in  length  and  about  an  inch 
in  diameter,  having  on  one  side  a single  and  on  the  other  a double 
dark  band,  running  the  whole  length  of  the  pod,  and  marking  the 
positions  where  its  valves  are  united.  The  pods  are  produced  by  a 
large  tree,  Cassia  Fistula,  a native  of  Egypt  and  India.  The  dark, 
sweetish,  acidulous,  officinal  pulp  may  be  used  as  a laxative  in  doses 
of  half  an  ounce,  but  is  apt  to  cause  griping.  It  enters  into  the  offi- 
cinal confection  of  senna. 

Frangula.  TJ.S.— The  bark  of  Rhamnus  Frangula,  one  of  the 
buckthorns  of  Europe,  is  considerably  used  abroad  as  a laxative,  and 
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contains  a crystalline  principle,  Franguline,  besides  glucosides,  of  which 
Emodine  is  also  found  in  rhubarb.  In  this  country 

rarely  but  the  bark  of  Rhamnus  Purshiana,  or  California  buckthorn, 
rve^  largely  used  under  the  name  of  Gascara  Sagrada.  It  probably 
contains  principles  either  identical  with  or  allied  to  those  found  in 
European  bark  In  many  cases  its  fluid  extract  acts  most  happily  as 
a laxative  in  habitual  constipation,  although  sometimes  it  causes  griping 
pains  and  irritation  of  the  mucous  membrane.  The  best  results  aie 
usually  to  be  obtained  by  giving  from  ten  to  fifteen  diops  o 
extract  one  or  two  hours  after  meals ; rarely  half  a fluidrachm  given 
at  bedtime  seems  to  suit  better  an  individual  case. 


Euonymus,  U.S.,  or  Wahoo,  the  bark  of  Euonymus  atropurpureus, 
is,  according  to  the  experiments  of  Professor  Eutherford,  an  active 
cholagogue  in  dogs,  and  given  in  the  form  of  the  fluid  extract,  or  m 
that  of  the  solid  resinoid  extract,  euonymin,  its  effects  are  often  most 
happy  in  cases  of  habitual  constipation  and  hepatic  torpor.  It  acts  very 
slowly  and  purges  only  moderately.  The  dose  of  the  fluid  extract  is 
a dessert-  to  a tablespoonful ; of  euonymin,  two  to  four  grains : in  cases 
of  dyspepsia  it  may  be  repeated  with  good  results  two  or  three  times  a 
week.  The  dose  of  the  extract  ( Extractum  Euonymi,  TJ.S.)  is  three  to 
six  grains. 

MAGNESIA— LIGHT  MAGNESIA.  U.S. 

MAGNESIA  PONDEROSA — HEAVY  MAGNESIA.  U.S. 

The  heavy  and  the  light  magnesia  differ  only  in  their  physical  charac- 
ters, the  particles  being  differently  aggregated.  The  carbonate  of  mag- 
nesium ( Magnesii  Carbonas,  U.S.)  is  manufactured  by  precipitating  a 
solution  of  sulphate  of  magnesium  by  one  of  carbonate  of  sodium.  If 
the  two  solutions  be  concentrated,  the  dense  or  heavy  carbonate  falls  ; 
on  the  other  hand,  if  the  solutions  be  dilute,  the  precipitate  is  a light 
carbonate.  Heavy  magnesia  is  obtained  by  calcining  a heavy  car- 
bonate ; light  magnesia,  by  using  a light  carbonate.  All  of  these  sub- 
stances are  of  a milk-white  color,  and  occur  in  powder ; the  carbonates 
sometimes  in  very  light  cubical  blocks.  They  are  all  practically  insolu- 
ble in  water,  freely  soluble  in  dilute  acid,  and  in  the  presence  of  acids 
they  all  act  as  alkalies. 

Therapeutics. — Magnesia  and  its  carbonate  act  in  the  same  manner 
upon  the  human  economy,  being  both  antacid  and  laxative.  For  their 
purgative  powers  they  are  probably  dependent  upon  the  presence  of 
acids  in  the  prim®  vise,  and  hence  their  effects  vary.  They  are  some- 
times taken  as  habitual  laxatives  by  persons  suffering  from  acid  dys- 
pepsia ; but,  as  they  are  said  at  times  to  accumulate  in  the  intestiues  and 
to  do  harm  mechanically,  this  use  of  them  should  be  discountenanced. 
They  are  very  frequently  employed  in  conjunction  with  Epsom  salt, 
senna,  or  other  of  the  more  powerful  purgatives,  on  account  of  their 
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antacid  properties.  Their  chief  use  is  in  acute  acid  dyspepsia , in  sick 
headache , in  some  forms  of  diarrhoea  with  excessive  acidity  in  children, 
in  gout , rheumatism , and  in  various  cutaneous  affections , — wherever,  in  a 
word,  a laxative  antacid  is  indicated. 

Administration. — The  dose  of  the  carbonate  is,  for  a child  a year 
old,  from  five  to  twenty-five  grains,  according  to  the  effect  desired ; for 
an  adult,  half  a drachm  to  half  an  ounce ; that  of  the  magnesia  is  about 
one-fifth  less. 

SULPHUR. 

Sulphur  is  officinal  in  three  forms : Sulphur  Sublimatum,  or  Flowers 
of  Sulphur ; Sulphur  Lotum,  or  Washed  Sulphur ; and  Sulphur  Pr^e- 
cipitatum,  or  Precipitated  Sulphur.  The  first  of  these  is  made  by  sub- 
liming sulphur  into  cool  chambers,  and  always  contains  some  sulphuric 
acid,  genei-ated  during  the  process.  When  freed  from  the  acid  by 
washing  with  warm  water  and  ammonia,  it  constitutes  the  washed 
sulphur.  The  U.S.  Pharmacopoeia  directs  the  precipitated  sulphur  to 
be  prepared  by  boiling  lime  and  sulphur  together,  so  as  to  form  a 
sulphide  of  calcium,  and  precipitating  this  with  hydrochloric  acid. 

The  sublimed  and  the  washed  sulphur  occur  as  sulphur-yellow,  crys- 
talline powders ; the  precipitated  as  a whitish  powder,  whose  particles 
are  often  coherent  into  friable  lumps.  For  an  account  of  the  various  allo- 
tropic  forms  of  sulphur,  and  its  chemical  properties,  the  reader  is  referred 
to  works  on  chemistry.  It  is  insoluble  in  water,  but  soluble  in  alkaline 
solutions,  in  alcohol,  the  fixed  and  volatile  oils,  chloroform,  ether,  etc. 

Physiological  Action. — When  applied  locally,  sulphur  is  almost 
without  influence.  Taken  internally,  it  is  dissolved  to  some  extent  in 
the  alkaline  intestinal  juices  and  absorbed.  It  has  been  detected  in 
the  milk,  sweat,  urine,  and  even  in  the  breath.  It  would  appear  to 
suffer  oxidation  in  the  system ; at  least  its  ingestion  is  followed  by  in- 
crease of  the  urinary  sulphuric  acid  (Regen sburger,  Centralbl.  f.  Med. 
Wissen.,  1877,  328).  When  in  sufficient  quantity,  sulphur  acts  as  a 
mild  laxative,  producing  soft,  semi-liquid,  feculent  stools,  accompanied 
generally  with  much  offensive  flatus  of  sulphuretted  hydrogen.  It  is 
affirmed  that  in  some  instances  the  latter  gas  has  been  so  freely  gen- 
erated and  absorbed  as  to  cause  systemic  poisoning.  Cases  have  also 
been  reported  in  which  the  flowers  of  sulphur  acted  as  an  irritant 
poison ; but  this,  without  doubt,  has  been  owing  to  their  containing  a 
large  quantity  of  sulphuric  acid.  Its  continued  use  has  probably  some 
effect  upon  nutrition ; the  secretions  generally  are  slightly  increased, 
and  some  have  affirmed  that  the  temperature  is  somewhat  elevated ; 
but  the  truth  of  this  is  certainly  very  doubtful.  The  results  of  clinical 
experience  indicate  that  it  has  an  especial  tendency  to  act  upon  the 
skin  and  mucous  membranes. 

Therapeutics. — As  an  habitual  laxative,  sulphur  has  been  used  with 
asserted  advantage  in  cases  of  hemorrhoids  and  of  chronic  rheumatism. 
In  subjects  of  the  latter  disease  it  is  claimed  that  it  exerts  a beneficial 
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alterative  influence,  especially  in  sciatica  and  in  lumbago  and  other 
“s  o Tmuscuiar  rheumatism.  It  has  also  been 

used  externally  and  internally,  there  is  "y 

as  to  its  value  in  both  rheumatic  and  skin  diseases.  It  is  affirmed  y 
Dr  Doit  (to  to  Bopitaux , Oct.  24,  1885)  that  the  natural  sulphur- 
waters  are  of  very  great  value  in  the  treatment  of  chronic  syphilis,  as 
they  undoubtedly  are  in  chronic  gout  and  rheumatism.  ey 
substituted  by  the  artificial  sulphur-water  described  under  the  be  g 
of  Expectorants.  Sulphur  is  very  largely  used  as  a parasiticide  m 
cases  of  itch.  Dr.  Tilbury  Fox  recommends  its  application  in  the 
lowing  manner.  He  says,  “ I have  applied  to  all  papules  and  vesic 
the  following  ointment:  sulphur,  half  a drachm;  ammomo-chloride 
of  mercury,  four  grains ; creasote,  four  drops ; oil  of  chamomi  e,  en 
drops ; and  an  ounce  of  lard.  This  is  rubbed  in  night  and  morning  tor 
three  days,  especially  to  the  interdigits  and  wrists;  the  same  shirt  is 
kept  on  till  the  third  day,  when  it  is  changed  and  a warm  bath  given 
The  use  of  the  parasiticide  for  two  or  three  days  should  be  followe 
by  a good  washing  and  the  discontinuance  of  the  remedy  for  a night. 
If  the  patient  be  not  troubled  with  itching  during  the  night,  we  may 
conclude  that  the  acari  are  killed,  and  all  we  need  to  do  is  to  guard 
against  the  hatching-out  of  fresh  acari  by  the  light  application  of  our 
parasiticide  once  a day  to  any  ‘pimply’  or  itchy  place  for  a few  days 
longer,  taking  care  that  the  foul  clothes  are  well  heated  or  scalded. 
‘Not  too  strong  and  not  too  long,’  is  my  rule  in  the  use  of  remedies  foi 
scabies.  The  occurrence  of  red,  rough,  erythematous  patches  is  a sign 
that  the  remedy  itself  is  creating  a disease.” 

Administration. — Sulphur  is  generally  given  in  powder,  mixed  with 
syrup  or  molasses.  Dose,  as  an  alterative,  ten  to  twenty  grains  three 
times  a day ; as  a laxative,  one  to  three  drachms  at  bedtime. 


Potassa  Sulphurata.— Sulphurated  Potassa  is  prepared  by  heating 
together  sulphur  and  carbonate  of  potassium.  It  occurs  in  liver-brown 
fragments,  which  form  an  orange-yellow  solution  in  water.  Its  taste  is 
acrid,  alkaline,  and  very  disagreeable.  When  moistened,  it  feebly  emits 
the  odor  of  sulphuretted  hydrogen. 

Locally  applied,  the  sulphuret  of  potassium  is  a very  decided  irri- 
tant. Taken  in  large  quantities,  it  is  a violent  corrosive  poison,  and  is 
said  to  have  produced  fatal  gastro-intestinal  inflammation.  In  medicine 
it  has  until  within  a very  short  time  been  employed  only  externally. 
It  has  been  used  as  a stimulating  ointment  (3ss  to  §j)  in  various  skin- 
affections,  and  is  also  used  for  the  formation  of  sulphur-baths,  the 
strength  of  which  should  vary,  according  to  the  requirements  of  special 
cases,  from  two  to  six  ounces  of  the  drug  in  thirty  gallons  of  water. 
They  should  be  taken  warm,  the  patient  remaining  in  from  twenty 
minutes  to  two  hours,  and  are  said  to  cause  a general  excitement, 
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amounting  in  some  susceptiblo  persons  to  high  fever.  When  employed 
strong,  they  sometimes  occasion  a papular  eruption.  They  have  been 
used  in  chronic  rheumatism  and  in  various  scaly  shin-diseases. 

Calx  Stjlphurata.  XJ.S.  Sulphurated  Lime. — In  the  Lancet  for 
February,  1874,  Dr.  Sydney  Einger  recommended  in  the  most  laudatory 
manner  sulphide  of  calcium  in  frequently-repeated  doses  of  a tenth  of 
a grain  in  boils  when  they  appear  in  successive  crops,  and  in  various 
scrof  ulous  and  other  unhealthy  sores,  such  as  occur  especially  in  children, 
also  in  scrofulous  glandular  enlargements.  The  value  of  the  remedy  has 
been  confirmed  by  Duhring  and  others ; it  is  often  given  in  half-grain 
doses.  The  Calx  Sulphurata  of  the  Pharmacopoeia  contains  not  more 
than  thirty-six  per  cent,  of  pure  sulphide  of  calcium,  but  is  the  com- 
mercial article  known  by  that  name. 

PURGES. 

OLEUM  RICINI— CASTOR  OIL.  U.S. 

A fixed,  nearly  odorless  oil,  of  a nauseous  taste,  obtained  from  the 
seeds  of  Eicinus  communis  by  expression.  The  seeds  are  slightly 
warmed  before  being  put  under  pressure,  so  as  to  liquefy  their  con- 
tained oil ; and  the  crude  oil  obtained  from  them  is  boiled  with  a small 
amount  of  water,  so  as  to  coagulate  its  albuminous  impurities.  The 
oil  was  formerly  manufactured  by  means  of  alcohol,  also  by  heating 
the  seeds  or  by  boiling  them  in  water,  and  several  varieties  of  it  ex- 
isted ; but  these  are  no  longer  in  the  market.  Castor  oil  is  remarkable 
for  being  soluble  not  only  in  ether,  but  also  in  alcohol.  The  castor-oil 
seeds , or  beans,  as  they  are  commonly  called,  contain  an  acrid  fixed 
principle,  which  makes  them  exceedingly  poisonous. 

Physiological  Effects. — Castor  oil  acts  upon  the  human  organism 
as  a mild  but  decided  purgative,  producing  copious  fluid  faecal  discharges, 
and  in  overdoses  sometimes  vomiting,  and  always  purging  freely.  It 
is  a matter  of  some  doubt  whether  the  properties  of  the  officinal  oil 
are  or  are  not  due  to  the  presence  of  a minute  quantity  of  the  acrid 
principle  of  the  seeds ; although  the  probabilities  are  in  favor  of  the 
affirmative  proposition.  That  the  oil  or  its  active  principle  is  absorbed 
is  proved  by  analogy,  and  by  the  facts  that  in  children  it  sometimes 
purges  when  rubbed  upon  the  skin  of  the  abdomen  (Canvane,  quoted 
by  Stille),  and  that  when  taken  into  the  stomach  it  has  been  known  to 
exude  from  the  skin  (Ward’s  case,  London  Med.  Gaz.,  vol.  x.  p.  377). 
In  regard  to  its  existence  in  the  stools,  the  testimony  is  conflicting. 
Thus,  Bucheim  ( Virchow's  Arcliiv.  Bd.  xii.),  although  he  submitted  the 
passages  produced  by  it  to  careful  chemical  manipulation,  failed  to 
detect  it  or  any  of  its  derivatives  in  them ; but  Bird  (quoted  by  Stille) 
and  other  observers  affirm  that  it  can  be  seen  by  the  eye  in  the  dejecta, 
either  as  oil  or  in  the  form  of  caseous  flakes.  According  to  the  experi- 
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meat  (quoted  by  S title)  of  Hale  upon  himself,  half  an  ounce  of  castor 
oil  injected  into  a vein  produces  malaise,  nausea,  faintness,  anxiety,  an 
general  dulness  and  depression,  without  purging. 

S Therapeutics. — On  account  of  the  mildness  of  its  action  and  the 
especial  property  which  it  appears  to  have  of  soothing  an  nutate 
bowel,  castor  oil  is  constantly  employed  whenever  it ms  desired Uimp^y 
to  evacuate  the  intestinal  canal;  not  so  much,  howevei,  m chronic  co 
stipation  as  when  a temporary  action  is  alone  required.  In  various  in- 
flammatory or  irritative  affections  of  the  alimentary  canal,  castor  oil  is 
of  the  greatest  service,  partly,  no  doubt,  by  removing  acu  irri ■ ^ 
secretions  or  foreign  materials,  such  as  undigested  oo  , an  pai  } ) 

causing  a depletion  of  the  congested  vessels,  but.  also  apparently  by 
virtue  of  an  almost  specific  power,  which  renders  it  the  most  satis  ac- 
tory  cathartic  in  these  cases.  This  is  especially  seen  m the  acute  diar- 
rhoeas and  even  in  the  chronic  enteritis  of  children,  but  also  hole  s goo 

in  the  diarrhoeas  and  dysenteries  of  adults. 

Within  the  last  few  years  a good  deal  has  been  written  in  regard  to 
the  use  of  the  leaves  of  the  castor-oil  plant  as  a galactagogue,  and  suffi- 
cient evidence  has  been  brought  forward  to  render  them  worthy  of 
some  confidence.  A poultice  made  of  the  fresh  leaves  should  be  applied 
to  the  breasts,  and  a teaspoonful  of  a fluid  extract,  prepared  from  the 
same,  should  be  exhibited  three  or  four  times  a day. 

Administration. — Castor  oil  is  very  repulsive  to  the  palate,  so  much 
so  as  to  nauseate,  or  even  vomit,  by  its  taste,  some  susceptible  individ- 
uals. It  has  been  the  habit  to  administer  it  in  emulsion  with  a strong 
mint-water,  or  to  give  it  in  the  froth  of  porter  or  in  a cup  of  hot  coffee  ; 
but  by  far  the  best  plan  is  to  mix  it  with  an  equal  part  of  glycerin  and 
to  add  two  or  three  drops  of  the  oil  of  cinnamon  or  of  gaultheria  to 
each  dose.  The  substances  do  not  stay  mixed,  but  separate  on  standing  : 
when  used,  they  may  be  made  temporarily  to  recombine  by  shaking  the 
bottle.  As  glycerin  has  feeble  laxative  power,  an  ounce  of  this  mixture 
represents  a little  more  than  half  an  ounce  of  the  oil.  It  should  be 
taken  directly  out  of  the  spoon.  The  full  purgative  dose  of  the  oil  is 
half  an  ounce  to  an  ounce  for  an  adult ; for  an  infant  a year  old,  one 
to  two  teaspoonfuls.  In  dysentery  it  is  sometimes  advantageous  to 
give  the  drug  in  small  dose  every  three  hours  until  a decided  purga- 
tive operation  is  induced. 

Toxicology. — Although  castor  oil  is  harmless,  the  beans  contain  an 
acrid  principle  which  renders  them  exceedingly  poisonous,  three  of 
them  having  sufficed  to  destroy  the  life  of  a man  (Med.  Times  and 
Gaz.,  May,  1861).  The  symptoms  do  not  usually  come  on  until  from  two 
to  five  hours  after  the  ingestion  of  the  poison,  when  severe  abdominal 
pain  is  felt,  accompanied  by  violent  vomiting  and  by  purging,  which 
after  a time  may  become  bloody,  and  soon  ushers  in  a stage  of  collapse, 
with  or  without  severe  muscular  cramps,  with  cold  sweating  skin,  con- 
tracted features,  thirst,  restlessness,  small  rapid  pulse,  and  sometimes 
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the  general  appearance  of  Asiatic  cholera.  After  death,  intense  redness 
and  even  abrasion  of  the  stomach  and  of  the  small  intestine  are  found. 
Ihe  treatment  should  consist  in  the  evacuation  of  the  stomach  and 
bowels  by  mild  emetics,  such  as  ipecacuanha  and  warm  water,  and  by 
mild  cathartics,  such  as  castor  oil,  provided  nature  has  not  already 
sufficiently  fulfilled  the  indications,  and  in  the  free  use  of  opium  and 
demulcent  drinks,  the  early  external  application  of  leeches  and  of 
emollient  poultices,  and  the  swallowing  of  small  pieces  of  ice : in  other 
words,  the  treatment,  after  evacuation,  should  be  that  of  acute  gastro- 
enteritis. 

HYDRARGYRUM.  U.S. 

The  only  preparations  of  mercury  which  are  used  as  purgatives  are 
calomel  and  blue  mass.  Of  these  the  first  is  by  far  the  more  active,  and 
indeed  is  the  only  one  which  can  be  relied  upon  to  purge,  since  the 
pilulse  hydrargyri  very  frequently  will,  if  given  by  themselves,  fail  to 
induce  liquid  stools. 

The  chief  interest  in  the  purgative  action  of  mercurials  centres  in 
the  question  as  to  their  influence  upon  the  liver.  The  evidence  at 
present  derivable  from  experiments  upon  the  lower  animals  has  already 
been  discussed,  and  the  decision  arrived  at  that  it  must  be  rejected.* 

When  calomel  is  given  to  a healthy  man  in  moderate  purgative 
doses,  green  liquid  stools  are  produced,  which,  after  larger  doses,  are 
replaced  by  brown  passages.  The  color  of  these  passages  has  always 
been  supposed  by  clinicians  to  be  due  to  the  presence  of  bile ; but  re- 
cently it  has  been  affirmed  that  the  green  tint  is  owing  to  a compound 
of  the  mercury  itself.  Although  no  chemical  proof  of  the  presence  of 
the  metal  or  its  salt  has,  that  I am  aware  of,  been  furnished,  yet  it  can 
scarcely  be  doubted  that  mercury  is  present  in  the  first  passages  pro- 
duced by  calomel.  The  question,  evidently,  is  not,  Is  mercury  ever 
present  in  the  green  stools?  but,  Is  it  always  present?  or,  in  other 
words,  Is  it  an  integrant  portion  of  them?  The  evidence  is  not  so 
abundant  upon  this  point  as  is  desirable,  yet  seems  sufficient  to  furnish 
a negative  answer  to  the  last  question.  Simon  ( Animal  Chemistry, 
Sydenham  Soc.  Transl.,  vol.  ii.  p.  386)  and  Golding  Bird  ( London  Med. 
Gaz.,  1845,  p.  801),  in  careful  analyses,  both  failed  to  detect  the  metal ; 
and,  as  the  recognition  of  mercury  is  an  exceedingly  simple  chemical 
problem,  it  seems  impossible  that  these  chemists  could  have  overlooked 
the  metal  if  it  had  been  present.  Simon’s  analysis  was  performed  upon 
the  fifth  stool  after  the  administration  of  a large  dose  of  calomel.  The 
passage  was  fluid,  perfectly  green,  had  no  faecal  odor,  exhibited  a mild 
acid  reaction,  and  showed  under  the  microscope  a great  number  of 
mucus-corpuscles  and  epithelium-cells.  Ether  extracted  from  the  solid 
residue  (obtained  by  evaporation)  a considerable  amount  of  fat,  which 


* For  a very  elaborate  review  of  the  clinical  evidence,  see  Dr.  Thomas  R.  Fraser's  paper 
in  the  Edinb.  Med.  Journ.,  April,  1871. 
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had  an  acid  reaction,  contained  cholosterin,  and  was  coloied  bj  bilivei- 
din.  All  the  other  substances  which  were  separated  from  the  stool  by 
water  and  alcohol  were  more  or  less  colored  by  bile-pigment.  Bilin, 
bilifellinic  acid,  and  biliverdin  were  found  in  large  quantity. 

The  most  satisfactory  evidence  is,  however,  that  furnished  by  Michea 
(Lancet,  1849,  vol.  i.  p.  15),  who  examined  chemically  the  fasces  under 
four  different  conditions.  First,  the  spontaneous  dejections  of  six 
healthy  individuals:  no  bile  was  detected.  Secondly,  green  stools  of 
three  persons  suffering  from  gastro-intestinal  derangement : bile-pig- 
ment was  found  in  one  case  only,  and  in  that  could  not  be  detected 
after  persistent  vomiting  had  ceased.  Thirdly,  calomel  having  been 
given  to  eight  healthy  persons,  five  men  and  three  women,  bile  was 
readily  demonstrated  in  the  green  passages  produced  in  all  of  the 
subjects.  Fourthly,  saline  and  resinous  purgatives  were  given  to  five 
persons,  but  no  bile  could  be  detected  in  the  liquid  stools. 

To  the  evidence  brought  forward  in  favor  of  the  proposition  that 
calomel  given  to  healthy  men  causes  an  increased  escape  of  bile  from 
the  alimentary  canal,  may  be  added  the  conclusive  fact  that  in  some 
persons,  whose  idiosyncrasies  render  them  very  susceptible  to  the  action 
of  calomel,  it  produces  not  merely  purging,  but  also  vomiting  of  bile, 
which  is  scarcely  at  all  altered. 

From  the  facts  which  have  just  been  passed  in  review,  the  conclu- 
sion seems  inevitable  that  mercurial  purgatives  given  to  healthy  persons 
cause  the  escape  of  large  quantities  of  bile  from  the  alimentary  canal.* 

As  is  well  known,  when  from  any  cause  bile  does  not  pass  into  the 
duodenum,  the  stools  become  very  pale,  of  a peculiar  potter’s-clay,  or 
even  white,  color.  Yery  frequently  under  these  circumstances,  which 
may  coexist  either  with  diarrhoea  or  with  constipation,  mercurials  will 
modify  the  color  of  the  passages  and  alleviate  or  cure  any  symptoms 
present.  In  many  cases  the  mercurials  are,  of  course,  powerless  to 
effect  the  desired  result ; but  this  depends  upon  the  cause  being  organic, 
or  of  some  other  nature  not  to  be  overcome  by  a mere  stimulant  to 
secretion. 

As  mercurials  in  health  increase  the  flow  of  bile  from  the  intestine, 
and  as  they  will  sometimes  re-establish  it  in  disease  when  the  secretion 
has  altogether  ceased  or  has  been  very  materially  diminished,  the  con- 
clusion seems  to  me  inevitable  that  mercurials  have  the  power  of  di- 
rectly or  indirectly  increasing  the  secretion  of  bile.  The  only  objec- 
tion of  any  force  to  be  urged  against  this  deduction  is  founded  upon 
the  idea  that  the  drug  simply  increases  peristalsis  in  such  a way  as  to 
cause  the  bile  naturally  in  the  duodenum  to  be  swept  out  instead  of 
being  absorbed.  The  answer  to  this  is  embraced  in  the  following  facts: 

* Dr.  J.  Zawadzky  ( Vratch,  1887,  abstracted,  Bull.  Thtrap.,  1887),  as  the  result  of  his 
own  researches,  comes  to  the  improbable  conclusion  that  the  presence  of  bile  in  the  stools  as 
the  result  of  the  uso  of  calomol  is  due  to  tho  antiseptio  property  of  the  mercurial,  the  bilirubin 
being  converted  into  biliverdin,  which  is  prevented  from  undergoing  decomposition. 
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mercurials  restore  the  color  of  the  passages  when  pale  from  arrested 
secretion,  often  without  producing  diarrhoea ; other  even  more  active 
purgatives  fail  to  induce  the  same  bilious  passages ; when  diarrhoea 
exists  with  clayey  stools,  the  change  in  the  color  of  the  passages  caused 
by  a mercurial  may  coincide  with  a not  increased,  or  even  a lessened, 
amount  of  liquidity ; diarrhoea  ordinarily  does  not  cause  bile  to  appear 
in  the  passages. 

Therapeutics. — A mercurial  purge  is  especially  indicated  by  the 
congeries  of  symptoms  known  as  “ biliousness a heavily-coated  tongue, 
bitter,  disagreeable  taste,  heavy  headache,  depression  of  spirits,  loss  of 
appetite,  slight  nausea,  and  light-colored  passages.  It  should  be  borne 
in  mind,  that  one  or  several  of  these  symptoms  may  be  absent  in  any 
individual  case.  Of  all  single  indications  for  the  use  of  calomel,  the 
occurrence  of  potter' s-clay -colored  passages  is  the  most  important ; and 
if  such  stools  exist,  and  do  not  depend  upon  an  organic  cause,  repeated 
small  doses  of  mercurial  should  be  given,  whether  there  be  constipation 
or  diarrhoea. 

In  bilious  fever , — i.e.,  malarial  fever  with  congestion  of  the  liver,— a 
mercurial  purge,  or  several  mild  mercurial  purges,  will  often,  by  ex- 
citing the  action  of  the  hepatic  gland,  be  of  great  service  in  preparing 
the  way  for  or  aiding  in  the  action  of  quinine.  In  catarrhal  jaundice , 
mercurials,  on  the  whole,  offer,  I think,  the  most  frequently  successful 
mode  of  treatment.  It  is  evident  that  in  such  cases  calomel  does  good  not 
merely  by  its  cholagogue  influence,  but  even  to  a greater  extent  by  its 
antiphlogistic  power,  no  doubt  lessening  the  viscidity  of  the  secretions 
and  abating  the  inflammatory  action  in  the  hepatic  ducts.  In  many 
instances  it  is  well  to  exhibit  a mercurial  purge  to  start  with ; but 
the  main  reliance  is  to  be  placed  in  the  continuous  exhibition  of  small 
doses  of  the  drug  until  the  gums  are  rendered  slightly  sore.  Anything 
like  profuse  salivation  is,  of  course,  to  be  avoided.  In  dysentery  of  an 
acute  sthenic  type,  calomel  has  yielded,  in  my  hands,  better  results  than 
any  other  remedy.  It  probably  acts  as  an  antiphlogistic  and  as  an 
alterative,  not  only  to  the  liver,  but  to  all  the  intestinal  glands.  It  is 
possible  that  its  influence  for  good  in  some  cases  is  connected  with  its 
bactericidal  powers,  since  Dr.  1ST.  P.  Wassilieff  ( Zeitschr . f.  Physiol. 
Ohem.,  1882)  has  found  that  it  has  no  effect  in  checking  the  action  of 
the  digestive  ferments,  but  has  a very  pronounced  influence  in  stopping 
putrefactive  changes  in  food  by  killing  the  organisms  which  produce 
such  changes.  In  one  or  two  cases  of  obstructive  enteritis,  with  severe 
constipation,  which  I have  seen  treated  with  this  drug  after  the  failure 
of  other  remedies,  improvement  in  the  local  and  constitutional  symp- 
toms commenced  simultaneously  with  slight  ptyalism,  and  continued  on 
to  recovery. 

RHEUM— RHUBARB.  U.S. 

The  root  of  Rheum  officinale,  Baillon,  and  other  species  of  Rheum 
growing  in  China,  Chinese  Tartary,  and  Tartary. 
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Rhubarb  occurs  in  hard,  irregularly  cylindrical  or  roundish  pieces, 
of  a brownish-yellow  color  and  peculiar  bitter  taste,  and  imparting  to 
the  teeth  a sense  of  grittiness,  due  to  the  presence  of  great  numbers 
of  minute  crystals  of  oxalate  of  calcium.  There  were  formerly  two 
chief  varieties  in  market,  the  Russian  and  the  Chinese.  The  first  of 
these  was  the  best,  and  was  distinguished  by  the  exterior  of  the  pieces 
being  cut  or  pared  with  a knife,  and  by  a conical  hole,  evidently  made 
for  inspection  with  the  point  of  a sharp  instrument,  and  never  reach- 
ing beyond  the  centre  of  the  mass.  The  cause  of  the  superiority  of 
this  brand  of  rhubarb  was  the  close  governmental  inspection  which  it 
received  on  the  Russian  frontier.  Such  pieces  as  failed  to  pass  the 
officials  found  their  way  into  commerce  through  Turkey,  and  consti- 
tuted the  so-called  Turkey  Rhubarb , which  resembled  the  Russian  in 
external  characters,  but  was  of  somewhat  inferior  quality.  The  Chinese 
Rhubarb  was  distinguished  by  the  outside  of  the  pieces  having  been 
scraped,  and  by  the  existence  of  a large  hole  running  clear  through 
and  often  retaining  a portion  of  the  cord  upon  which  the  roots  had 
been  strung  to  dry.  Owing  to  the  expiration  and  non-renewal  of  the 
treaty  between  the  governments  of  Russia  and  of  Tartary,  the  only 
officinal  variety  of  rhubarb  now  in  the  market  is  the  Chinese.  Besides 
the  true  varieties  just  named,  there  is  a drug  in  commerce  which 
from  its  source  is  known  as  European  Rhubarb.  It  occurs  in  long, 
cylindrical  pieces,  or  very  often  is  cut  to  imitate  one  of  the  varieties 
of  the  genuine  drug,  from  which  it  is  to  be  distinguished  by  its  more 
spongy  texture  and  by  the  complete  or  almost  complete  absence  of 
grittiness  when  chewed.* 

The  active  principles  of  rhubarb  have  not  all  been  made  out:  it 
certainly  contains  chrysophanic  acid,  and  a peculiar  tannic  acid,  to 
which  it  owes  its  astringency.  Chrysophanic  Acid  f crystallizes  out  of 


* In  the  past,  the  European  rhubarb  has  been  considered  of  little  value;  but  recently  it 
has  been  claimed  that  it  is  as  good  as  the  Asiatic.  See  U.S.  Dispensatory , 13th  ed.,  p.  735 ; 
also  Professor  Radius  ( Apotheker  Zeitung,  Bd.  vi.,  1871). 

t Under  the  names  of  Goa  Powder  and  of  Araroba  or  Ghrysaroba  have  long  been  used  in 
Brazil  and  the  East  Indies  certain  powders,  varying  from  fine  to  coarse  and  from  a light 
yellow  to  a dark  chocolate,  which  are  now  known  to  be  identical,  and  the  product  of  a Bra- 
zilian tree.  They  depend  for  their  activity  upon  chrysophanic  acid,  of  which  Squier  states 
they  frequently  contain  as  much  as  sixty-five  per  cent.  Dr.  I.  Ashburton  Thompson  has 
found  that  from  six  to  eight  grains  of  this  acid,  taken  internally,  after  about  four  hours  pro- 
duce vomiting,  sometimes  repeated  at  intervals  and  sometimes  followed  by  purging  (Brit. 
Med.  Journ.,  May,  1877).  The  slowness  of  the  results  ho  believes  to  bo  due  to  the  difficulty 
of  absorption.  The  only  practical  application  of  the  Goa  powder  or  its  active  principle  is  in 
certain  skin-diseases,  especially  in  psoriasis.  According  to  tho  researches  of  Dr.  Balmanno 
Squier,  its  power  in  this  disorder  is  extraordinary.  He  uses  an  ointment  made  by  dissolving 
the  acid  in  hot  lard  (gr.  v to  3ij  in  gi),  cooling,  and  mixing  thoroughly  with  a pestle.  The 
ointment  sometimes  produces  excessive  irritation  : hence  it  is  advised  to  commence  with  a 
strength  of  not  more  than  twenty  grains  to  tho  ounce,  well  rubbed  in  twice  daily.  The  acid 
stains  of  a dark  purple;  this  can  be  removed  from  hair,  underclothes,  etc.,  by  hot  benzole,  if 
no  soap  or  alkali  has  been  used.  The  skin  and  nails  are  said  to  contain  enough  potash  to 
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alcohol  in  orange-yellow,  golden,  shining  needles;  out  of  benzole  in 
orange-yellow  or  pale  six-sided  rhombic  plates ; with  nitric  acid  it  pro- 
duces a fine  yellow  color;  with  the  alkalies,  a beautiful  purple-red. 
According  to  Schlossberger,  Bucheim,  Meykow,  and  Auer,  it  is  not 
purgative ; but  Schroff  has  found  it  to  be  so.*  It  certainly  is  not  the 
chief  purgative  principle  of  the  drug.  The  substances  known  as  Rhein 
and  Rhabarbarin  ai’e  complex  bodies. 

Physiological  Action. — Rhubarb  is  somewhat  stomachic,  tonic, 
actively  purgative,  and,  owing  to  its  tannic  acid,  secondarily  astrin- 
gent, leaving  a decided  tendency  to  constipation  after  the  primary 
purgation.  Owing  probably  to  its  chrysophanic  acid,  it  gives  a yel- 
lowish color  to  the  milk  of  nursing  women  and  to  the  urine.  Rhubarb 
urine  is  to  be  distinguished  from  that  of  jaundice  by  its  becoming 
purplish-red  on  the  addition  of  an  alkali.  Rhubarb  is  asserted  to 
aifect  chiefly  the  muscular  coat  of  the  bowels,  and  to  purge  by  in- 
creasing peristalsis;  but  I have  never  met  with  any  proof  of  this 
common  belief. 

Therapeutics. — Notwithstanding  its  astringent  property,  rhubarb 
is  largely  used  as  an  habitual  laxative,  because  it  does  not  impair,  but, 
on  the  contrary,  seems  to  strengthen,  the  appetite  and  the  digestion. 
It  should  not  be  used  in  a high  sthenic  state  of  the  system,  or  when 
depletion  is  necessary,  but  it  is,  on  the  other  hand,  the  best  purgative 
when  it  is  desired  simply  to  unload  the  bowels  in  a debilitated  subject. 
In  diarrhoea , with  intestinal  weakness  or  relaxation,  it  is  the  best  pur- 
gative with  which  to  unload  the  bowels  of  acrid  secretions  retained  in 
them ; and  in  the  form  of  the  aromatic  syrup  combined  with  an  alkali 
it  is  especially  valuable  in  the  summer  bowel-complaints  of  children  when 
the  stools  are  greenish  and  mucous. 

Administration. — Rhubarb  is  seldom  employed  in  powder,  but, 
when  used,  may  be  given  in  the  dose  of  twenty  grains.  In  chronic 
constipation,  small  pieces  of  the  root  are  very  often  carried  in  the 
pocket  and  chewed  by  the  person  affected  pro  re  nata.  The  U.S.  Phar- 
macopoeia recognizes  the  following  preparations:  Extractum  Rhei, — dose, 
five  to  ten  grains ; Pilulce  Rhei , each  containing  three  grains  of  rhubarb ; 
Pilulce  Rhei  Composite  (two  grains  of  rhubarb,'  one  and  a half  grains  of 
aloes), — dose,  two  to  four  pills ; Pulvis  Rhei  Compositus  (rhubarb  and 
magnesia), — dose,  half  a drachm  to  a drachm ; Extractum  Rhei  Fluid  inn, 
— dose,  twenty  to  thirty  minims ; Syrupus  Rhei, — dose,  for  an  infant,  a 
fluidrachm ; Syrupus  Rhei  Aromaticus , — dose,  for  an  infant,  a fluidraehm  ; 
Tinctura  Rhei , — dose,  one  to  two  fluidrachms ; Vinum  Rhei , — dose,  one 
to  four  fluidrachms ; Tinctura  Rhei  Aromatica , — dose,  one-half  to  one 
fluidrachm;  Tinctura  Rhei  Dulcis, — dose,  two  to  three  fluidrachms. 
The  aromatic  preparations  are  of  pleasant  taste  and  efficient,  and  are 
much  used  for  childi’en. 


* See  Die  PJlanzenstoffe,  p.  9S5. 
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Juglans.  U.S. — The  inner  bark  of  the  root  of  Juglans  cineroa,  the 
common  butternut,  or  white  walnut.  Juglans  is  said  to  be  a mild  ca- 
thartic, resembling  rhubarb  in  its  action,  as  a substitute  for  which  it 
was  introduced  during  the  Revolution  by  the  famous  Dr.  Rush.  The 
dose  of  the  extract  (. Extraction  Juglandis,  U.S.)  is  twenty  grains. 

ALOE— ALOES.  U.S. 

There  are  three  commercial  varieties  of  aloes,  which  are  all  obtained 
in  a similar  manner, — i.e.,  by  cutting  off  the  thick,  succulent  leaves  of 
the  various  plants,  standing  them  up,  allowing  the  juice  to  drain  into 
suitable  vessels,  and  afterwards  inspissating,  either  by  exposure  to  the 
sun  or  by  slowly  evaporating.  The  leaves  contain  a very  large  amount 
of  a thick,  mucilaginous  juice,  which  escapes  on  pressure : hence  aloes 
prepared  by  expressing  the  leaves  or  by  boiling  them — both  of  which 
processes  are  sometimes  practised — is  very  inferior.  Socotrine  Aloes  is 
the  product  of  Aloe  Socotrina,  which  grows  in  the  island  of  Socotra 
in  the  Indian  Ocean,  and  on  the  southern  coast  of  Arabia.  It  alone  is 
recognized  by  the  U.S.  Pharmacopoeia.  Barbadoes  Aloes  Is  prepared 
in  Barbadoes  and  other  West  Indian  islands,  from  Aloe  vulgaris. 
Cape  Aloes  is  obtained  in  the  Cape  Colony,  South  Africa,  from  Aloe 
spicata. 

Aloes  are  darkish  extracts,  of  a bitter,  nauseous  taste,  yielding  their 
virtues  to  alcohol,  imperfectly  to  water,  and  very  perfectly  to  alkaline 
solutions.  The  Cape  aloes  is  said  to  be  “ characterized  by  its  dark-olive 
or  greenish-black  color,  its  smooth  and  very  glossy  surface  when  broken, 
its  translucency  at  the  edges,  and  the  fine  bright-yellow  color  of  its 
powder,  which  is  slightly  tinged  with  green.”  The  Socotrine  aloes  is 
distinguished  by  its  yellowish-brown  or  reddish-brown  color,  its  trans- 
ient edges,  agreeable  aromatic  odor,  and  beautiful  golden-yellow 
powder.  The  Barbadoes  aloes  is  characterized  by  its  dark-brown  or 
reddish-brown  color,  its  dull  fracture,  opaque  edges,  disagreeable  nau- 
seous odor,  and  dull  olive-yellow  powder.  Of  these  varieties  the  Soco- 
trine is  most  esteemed  in  human  medicine.  The  Barbadoes  is  said 

to  be  the  strongest,  but  is  employed  almost  exclusively  in  veterinary 
surgery.  J 

Messrs.  T.  and  H.  Smith  ( Chem . Gaz.,  1851)  in  1850  discovered  in 
Barbadoes  aloes  a crystalline  principle,— aloin,— which  was  shortly 
afterwards  found  by  Pereira  to  exist  already  crystallized  in  the  sap  of 
various  species  of  aloe-plants,  and  was  subsequently  obtained  by  Groves 
(Pharm.  Journ.,  xvi.)  from  Socotrine  aloes.  Aloin  crystallizes  from  its 
wa- cry  solution  in  sulphur-yellow  granules,  from  a hot  alcoholic  solution 
in  star-like  groups  of  needles.  It  is  neutral,  odorless,  of  a taste  at  first 
sweetish,  afterwards  intensely  bitter ; is  soluble  with  difficulty  in  cold 
wa  er,  freely  in  boiling  water  and  in  alcohol.  There  are  three  varieties 
of  aloin,  barb  aloin,  socaloin,  and  nat  aloin,  obtained  respectively  from  the 
Barbadoes,  the  Socotrine,  and  the  Cape  aloes.  The  aloin  of  the  markets 
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is  usually  an  amorphous  bright  powder,  and  probably  of  various  consti- 
tution. The  statements  regarding  the  purgative  properties  of  aloin  are 
exceedingly  contradictory,  some  physicians  finding  it  a drastic  purge 
in  doses  of  one  or  two  grains,  others  declaring -that  fifteen  grains  of  it 
have  no  effect,  while  others  affirm  that  it  is  a mild  purge.  It  is  evident 
either  that  various  substances  have  been  used  under  the  same  name, 
or  else  that  aloin  owes  its  purgative  properties  to  some  impurity  that 
adheres  to  it  closely.*  In  my  experience  the  commercial  aloin  is  a 
moderately  active  cathartic  in  doses  of  one  grain.  An  elegant  laxative 
combination  is  aloin,  half  a grain,  atropine,  one-hundredth  of  a grain, 
strychnine,  one-fortieth  of  a grain, — dose,  one  to  two  pills. 

Physiological  Action. — Aloes  is  a stomachic,  stimulant  cathartic, 
remarkable  for  the  slowness  of  its  action.  It  has  been  supposed  to 
influence  chiefly,  "if  not  solely,  the  large  intestine,  and  the  clinical  evi- 
dence is  very  strong  that  in  overdoses  it  produces  irritation  of  the  rec- 
tum. The  belief,  formerly  universal,  that  it  is  capable  of  producing 
hemorrhoids,  has  been  very  much  weakened  by  the  researches  of  a 
number  of  modern  observers,  among  whom  may  be  mentioned  Trous- 
seau and  Pidoux  (Stifle,  Therapeutics , vol.  ii.  p.  444).  Its  habitual  use 
in  large  doses  is  said  to  cause  tenesmus,  a feeling  of  weight,  heat,  and 
uneasiness  in  the  pelvis,  and  occasionally  excitation  of  the  sexual  organs. 
Although  I have  used  it  a good  deal,  however,  I have  never  seen  these 
results.  It  undoubtedly  has  a tendency  to  increase  the  menstrual  flow. 
Aloes  is  certainly  absorbed,  as  is  shown  by  the  fact  attested  by  Dr. 
Gerhard  ( North  American  Med.  and  Surg.  Journ.')  and  other  observers, 
that  it  will  purge  when  its  powder  is  sprinkled  upon  a blistered  surface. 
Aloin  has  also  been  detected  in  the  rudne  by  Dr.  J.  Dietrich  ( [Inaug . 
Tiss.,  Dorpat,  1885).  Professor  Stifle  states  that  when  other  and 
quickly-operating  cathartics  are  taken  along  with  aloes  it  does  not  ap- 
pear to  modify  their  action,  but  that  if  it  is  administered  seven  or  eight 
hours  before  a saline  or  other  active  purgative,  a combined  and  very 
powerful  operation  is  the  result. 

Therapeutics. — Aloes  in  small  doses  is  one  of  the  best  remedies  for 
constipation  of  atonic  subjects,  especially  when  a stomachic  stimulant  is 
indicated.  In  these  cases  it  may  often  with  great  advantage  be  com- 
bined with  a simple  bitter,  one  or  two  grains  of  it  taken  directly  after 


* Consult  Chem.  Gaz.,  1851 ; Die  PJlanzenstoffe,  p.  1047;  Trans.  Brit.  Pharm.  <Soe.,  1872  ; 
Brit.  Mecl.  Journ.,  i.,  1887,  p.  747;  Bull.  Thirap.,  xci.  259;  Bond.  Med.  Record,  1877,  p. 
459;  Edinb.  Med.  Journ.,  xx.  1002;  xxii.  1087.  Dr.  Fronmiiller  (Med.  CMr.  Centralbl., 
1879,  xiv.)  says  that  one  to  threo  grains  of  Merck’s  aloin  dissolved  in  hot  water  admin- 
istered hypodermically  acts  as  an  efficient  purge;  while  Dr.  R.  Kohn  affirms  that  he  has  used 
both  aloes  and  aloin  of  three  different  commercial  varieties  hypodermically  without  effect, 
giving  ten  times  the  dose  employed  by  FronmUllor.  In  the  lower  animals  Kohn  found  the 
hypodermic  injections  to  cause  gastro-enteritis  with  albuminous  urine,  and  a peculiar  in- 
flammation of  the  kidneys:  0.1  grm.  of  Merck’s  aloin  for  every  kilogramme  of  bodily  weight 
was  found  to  he  a fatal  dose  for  tho  dog.  Aloin  could  bo  detected  in  the  urine.  (Method  of 
analysis  given.)  Schmidt  s J&hrb ,y  cxciv.  246. 
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meals  being  generally  sufficient.  In  the  constipation  of  plethora  it 
should  not  be  employed;  neither  should  it  be  administered  when  active 
abdominal  or  rectal  inflammation  exists.  During  pregnancy  it  may  be 
used  as  a laxative,  but,  unless  some  especial  indication  calls  for  its  use, 
it  is  best  avoided.  Large  purgative  doses  of  it  should  never  be  given 
to  pregnant  women,  as  it  certainly  irritates  the  pelvic  organs,  and  is 
even  said  to  have  the  power  of  causing  abortion.  Formerly  it  was 
taught  that  aloes  should  not  be  used  in  hemorrhoids ; but  most,  if  not  all, 
of  the  eases  of  this  affection  depend  upon  a condition  of  relaxation  of 
the  rectal  veins,  and  Dr.  Fordyce  Barker  ( American  Practitioner , 1872) 
insists  upon  the  great  value  of  aloes  in  piles,  and  states  that  Oppolzer 
was  especially  famous  for  his  treatment  of  this  affection,  and  that  his 
prescriptions  were,  when  piles  are  associated  with  constipation,  aloes 
and  quinine ; without  constipation,  aloes  and  sulphate  of  iron.  For 
bleeding  piles  he  used  R — Ferri  sulphat.,  3i;  Ext.  aloes  aq.,  3i ; Ext. 
taraxaci,  q.  s.  Ft.  pil.  no.  60.  S. — One  morning  and  evening,  and  in- 
crease to  three  a day  if  necessary.  When  costiveness  accompanies 
atonic  amenorrhosa,  aloes  alone  of  all  the  laxatives  should  be  exhib- 
ited ; and  it  is  also  of  service  in  atonic  menorrhagia. 

Administration. — Aloes  is  very  rarely  or  never  used  by  itself  to 
produce  free  purgation,  but  may  be  given  in  the  dose  of  from  ten  to 
twenty  grains ; in  the  dose  of  from  three  to  five  grains  it  is  a decided 
laxative.  As  aloes  often  contains  sticks  and  other  extraneous  matters, 
the  TJ.S.  Pharmacopoeia  directs  that  an  Aloe  Purificata,  or  Purified  Aloes, 
should  be  made  by  dissolving  the  crude  drug  in  alcohol,  straining,  and 
evaporating.  The  preparations  are  : the  tincture  ( Tinctura  Aloes,— 1 to 
10,  U.S.),  dose,  as  a laxative,  one  to  three  teaspoonfuls ; the  tincture  of 

aloes  and  myrrh , Elixir  Proprietatis  ( Tinctura  Aloes  et  Myrrhce, aloes 

and  myrrh,  aa  1 to  10,  U.S.), — dose,  as  a laxative,  one  to  two  teaspoon- 
fuls; the  wine  (Vinum  Aloes, — 6 to  100,  U.S.),  which  contains  also  car- 
damom and  ginger,— dose,  as  a laxative,  one-half  to  one  teaspoonful ; 
the  pills  (Pdulce  Aloes,  TJ.S.),  which  contain  each  two  grains  of  aloes 
and  two  grains  of  soap ; the  Pills  of  Aloes  and  Asafetida  (Pilulce  Aloes 
et  Asafcetidce,  TJ.S.),  useful  in  costiveness  of  hysterical  or  old  subjects 
each  pill  containing  four  grains  of  a mass  composed  of  equal  propor- 
tions ofaloes,  asafetida,  and  soap;  the  Pills  of  Aloes  and  Mastich 
Aloes  et  Mastiches,  U.S.),  the  famous  “ Lady  Webster  Dinner- 
Pdl  each  containing  two  grains  of  aloes ; the  Pills  of  Aloes  and  Myrrh 
(Pdulce  Aloes  et  Myrrhce,  TJ.S.),  used  in  amenorrhcea,  and  containing  two 
grains  of  each  ingredient  in  every  pill;  the  Pills  of  Aloes  and  Iron 

(Pdulce  Aloes  et  Fern,  U.S.),  containing  each  one  grain  of  aloes  and  one 
of  dried  sulphate  of  iron. 


SENNA— SENNA.  U.S. 

The  leaflets  of  the  shrubs  Cassia  acutifolia  and  C.  obovnta,  of  Nubia 
and  Upper  Egypt,  and  of  C.  elongata,  of  Southern  Arabia.  The  senna- 
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leaves  vary  from  three-fourths  of  an  inch  to  an  inch  and  a half  in 
length,  and  are  to  be  distinguished  by  the  inequality  of  their  bases,  the 
two  sides  of  the  lamina  or  leaf-blade  joining  the  midrib  at  unequal 
heights  and  angles.  There  are  three  commercial  varieties  of  senna, 
which  are  named  from  the  places  of  their  export.  Alexandria  Senna, 
the  most  common  variety,  is  distinguished  by  the  presence  of  the 
shorter  argel-leaves,  with  equal  bases,  by  the  ovate-pointed  leaflets  of 
Cassia  acutifolia,  and  by  the  scattered  mucronate-obovate  leaflets  of 
C.  obovata.  India  Senna  is  characterized  by  the  oblong  leaflets,  from 
one  to  two  inches  in  length,  entire  and  perfect.  Tripoli  Senna  may  be 
recognized  by  the  great  extent  to  which  the  leaflets  are  broken  up. 
The  active  principles  of  senna  have  not  been  completely  isolated,  but 
appear  to  be  several.  Cathartic  Acid,  discovered  by  Dragendorff  and 
Kubly  ( Vierteljahres.  f.  Prakt.  Pharm.,  Bd.  xvi.),  is  undoubtedly  actively 
cathartic,  as  Kubly  found  that  fifteen  grains  of  it  dissolved  in  an  alka- 
line solution  produced  in  six  hours  frequent  watery  discharges,  with 
griping.  R.  Stockmann  (Arch.  f.  Exper.  Path.  u.  Pharm.,  xix.  120)  has 
confirmed  the  statements  of  Kubly,  and  devised  a process  for  the  pre- 
paring of  cathartic  acid  in  considerable  quantity.  He  has  also  found 
that  the  neutral  solution  of  cathartic  acid  in  alkalies  given  to  rabbits 
by  the  mouth  produced  after  some  hours  violent  diarrhoea,  which,  if 
the  dose  had  been  sufficient,  continued  until  death.  Post-mortem  ex- 
aminations revealed  hyperemia  of  the  intestine.  When  injected  into 
the  blood  or  given  subcutaneously,  the  salt  of  cathartic  acid  failed  to 
affect  the  rabbit.  It  is  probable,  however,  that  cathartic  acid,  although 
the  chief,  is  not  the  sole  purgative  principle  in  senna-leaves,  since 
Bourgeois  and  Bouchut  (E  Union  Pharm.,  Nov.  1871)  found  besides 
cathartic  acid  a chrysophanic  acid,  and  a purgative  principle  which  has 
not  as  yet  been  isolated,  and  may  be  an  educt  from  the  cathartic  acid. 
The  cathartine  of  the  older  writers  is  undoubtedly  a complex  body. 

Physiological  Action. — Senna  is  a very  powerful  cathartic,  pro- 
ducing watery  ftecal  discharges,  and  acting,  it  is  said,  as  readily  upon 
swine,  dogs,  cats,  and  horses  as  upon  man.  According  to  Professor 
Stille,  both  Courten  and  Regnaudot  found  that  its  infusion  injected  into 
the  veins  caused  vomiting  and  purging.  It  is  undoubtedly  absorbed  ; 
and  Bergius  affirms  that  it  will  impart  its  purgative  property  to  the 
milk  of  nursing  women. 

Therapeutics. — Whenever  a brisk,  somewhat  irritating  cathartic  is 
desired,  senna  may  be  selected.  When  given  alone,  it  is  very  apt  to 
gripe  severely,  and  is  consequently  more  often  used  in  combination, 
especially  its  infusion  with  Epsom  salt  ( Black  Draught').  In  obstinate 
f cecal  accumulation  the  Black  Draught  constitutes  a most  efficient  and 
safe  remedy.  It  is  claimed  that  senna  does  not  leave  a tendency  to 
constipation  after  its  action ; and  honce,  in  small  doses,  it  is  preferred 
by  some  as  an  habitual  laxative. 

Administration. — Whenever  senna  is  exhibited,  an  aromatic  should 
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be  united  with  it,  to  lessen  its  tendency  to  gripe.  The  leaves  are  not 
given  in  substance.  The  dose  of  the  fluid  extract  (Extraction  Senna} 
Fluidum,  U.S.)  is  two  fluidraehms  to  half  a fluidounce ; the  confection 
(Confectio  Senna},  U.S.)  is  a very  complex  but  elegant  preparation,  used 
only  as  a laxative,  in  doses  of  one  to  two  drachms,  especially  in  'prey- 
nancy , and  not  suited  to  dyspeptic  cases,  on  account  of  its  tendency 
to  derange  the  digestion.  Infusion  Sennce  Composition,  U.S.  ( Black 
Draught ),  contains  manna  and  sulphate  of  magnesium, — a very  active 
hydragogue  purge, — dose,  four  fluid  ounces ; the  dose  of  the  syrup 
(Syrupus  Sennce,  U.S.)  is  one  to  four  fluidraehms ; the  Pulvis  Glycyr- 
rhizee  Compositus,  U.S.,  or  compound  liquorice  powder,  is  an  excellent 
pleasant  laxative  in  doses  of  thirty  to  sixty  grains. 


Magnesii  Sulphas,  U.S. — Sulphate  of  Magnesium,  or  Epsom  Salt,  is 
now  manufactured  on  a large  scale  from  dolomite,  the  double  carbonate 
of  calcium  and  magnesium,  and  from  native  siliceous  hydrite  of  mag- 
nesium. Sulphate  of  magnesium  ordinarily  occurs  in  small,  acicular, 
slowly-efflorescent  crystals,  containing  about  fifty-one  per  cent,  of  water 
of  crystallization,  soluble  in  their  own  weight  of  water  at  ordinary 
temperatures.  By  proper  precautions,  it  may  be  obtained  in  large 
quadrangular  prisms  terminating  in  a four-sided  pyramid  or  a dihedral 
summit.  The  taste  is  bitter,  saline,  nauseous. 

Physiological  Action. — Epsom  salt  is  a most  active  hydragogue 
cathartic,  producing  very  large  watery  discharges  without  causing  any 
irritation  of  the  intestines.  In  very  large  doses  it  is,  however,  capable 
of  producing  fatal  hypercatharsis ; and  Christison  reports  the  case  of 
a boy,  ten  years  old,  said  to  have  been  killed  by  two  ounces  of  the  salt, 
without  the  induction  of  purgation.  Injected  into  the  veins  of  the  dog 
or  rabbit  it  is  a deadly  poison,  causing  death  by  failure  of  respiration, 
and  also  depressing  the  heart  (Dr.  J.  H.  Recke,  Inaug.  Diss.,  Gottingen’ 
1881 ; also  Dr.  M.  Hay).  According  to  Curci  (. Lond . Med.  Dec.,  Oct. 
1886),  the  soluble  salts  of  magnesium  first  increase  the  blood-pressure  and 
slow  the  pulse,  and  then  lower  the  blood-pressure  and  quicken  the  pulse, 
with  final  cardiac  paralysis.  As  the  rise  of  the  arterial  pressure  is  pre- 
vented by  previous  destruction  of  the  vaso-motor  centre,  it  is  probably 
the  result  of  centric  stimulation.* 

Therapeutics— Whenever,  in  inflammation,  it  is  desired  to  deplete 


The  action  of  the  saline  purgatives  upon  the  tissue-changes  of  the  body  has  been  labo- 
riously investigated  by  a large  number  of  chemists,  with  results  which  are  so  discordant  that  it 
does  not  seem  at  present  possible  to  eomo  to  any  conclusion.  The  whole  drift  of  the  evidence, 
however,  seems  to  me  to  show  that  the  direct  action  upon  tissue-change  is  very  slight,  and 

that  it  is  incapable  of  producing  a definite  and  fixed  result  amidst  the  varying  and  cornpli- 
ca  ed  daily  causes  which  inevitably  produce  more  or  less  disturbance  and  variation  in  the 
LnS  inth  r*/-  t?  °Iab°rate  rescarch  uP°n  the  subject  has  been  published  by  Dr. 

will  be  fonni  - 2 ^ ^ Xiii”  ^ L M°St  of  the  ^erature  of  the  subject 

stated.  1D  13  a ’ the  °nglnaI  W°rk  °f  Which  S6emS  t0  lead  t0  tho  ^elusion  just 
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through  the  bowels,  the  sulphate  of  magnesium  offers  the  most  advan- 
tageous method  of  doing  it.  Especially  is  this  the  case  when  the  intes- 
tines are  affected,  as  in  enteritis  or  colitis.  There  is  probably  no  other 
purgative  in  common  use  which  produces  at  the  same  time  such  free 
serous  evacuations  and  so  little  intestinal  irritation.  On  account  of 
the  efficiency  of  its  action  and  the  watery  character  of  its  discharges, 
it  is  especially  applicable  to  cases  of  f cecal  accumulation  and  of  obstinate 
colica  pictonum.  The  dose  is  half  an  ounce  to  an  ounce,  properly  diluted. 
M.  Luton  affinns  that  ten  centigrammes  (1.53  gr.)  administered  hypo- 
dermically usually  provoke  several  watery  stools  (Graz.  Hebdom.,  1874, 
p.  455) ; but  the  practice  seems  to  me  a very  doubtful  one. 

Liquor  Magnesii  Citratis,  U.S. — Solution  of  Citrate  of  Magnesium 
is  prepared  by  putting  into  a strong  bottle  a syrupy  solution  of  citrate 
of  magnesium  containing  an  excess  of  citric  acid,  adding  bicarbonate 
of  potassium,  and  corking  tightly.  On  account  of  its  agreeable  taste 
and  effervescence,  this  preparation  is  much  used  as  a purgative.  It 
is  similar  to  Epsom  salt  in  its  action,  but  is  less  efficient,  more  apt  to 
gripe,  and  more  irritating.  It  ought  not  to  be  used  in  inflammatory 
affections  of  the  bowels. 

Magnesii  Citras  Granulatus,  U.S. — Granulated  Citrate  of  Magne- 
sium contains  less  free  acid  than  the  solution,  and  is  therefore  some- 
what less  pleasant  to  the  taste.  The  dose  is  one  to  three  teaspoonfuls 
taken  in  solution  while  effervescing. 

Soon  Sulphas,  U.S. — Sulphate  of  Sodium , or  Glauber's  Salt,  is  at 
present  manufactured  from  common  salt  by  means  of  sulphuric  acid. 
It  occurs  in  six-sided,  very  efflorescent,  striated  prisms,  which  finally 
crumble  into  a white  powder.  Its  taste  resembles  that  of  Epsom  salt, 
but  is  more  nauseous.  On  this  account,  and  because  its  action  upon 
the  economy  is  similar  to  but  harsher  than  that  of  the  sulphate  of 
magnesium,  in  human  medical  practice  it  has  been  completely  super- 
seded by  the  latter  salt.  Dose,  one-quarter  to  one-half  ounce. 

Sodii  Phosphas,  U.S. — Phosphate  of  Sodium  occurs  in  colorless, 
transparent  crystals,  which  effloresce  and  become  opaque  on  exposure. 
It  is  a tribasic  phosphate,  one  part  of  water  acting  as  a base.  It  is 
soluble  in  four  parts  of  cold  water,  and  has  a saline  taste,  closely  re- 
sembling that  of  common  salt.  In  lai'ge  doses  it  is  said  to  be  a mild 
saline  purgative,  but  as  such  is  at  present  very  rarely  used.  IV  ithin  a 
few  years  the  use  of  the  phosphate  of  sodium  in  chronic  infantile  diar- 
rhoea has  attracted  a good  deal  of  notice.  Originally  recommended,  so 
far  as  I know,  by  Dr.  Routh,  in  his  work  on  Infant-Feeding,  as  being  a 
valuable  nutrient  or  alterative  in  children,  attention  has  been  especially 
drawn  to  the  phosphate  of  sodium  by  Dr.  William  Stephenson  (Edinb. 
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Med.  Journ.,  1867,  vol.  xiii.  p.  336).  He  believes  that  it  acts  upon  the 
liver,  and  adduces  much  clinical  evidence  in  favor  of  his  views.  The 
cases  in  which  he  especially  recommends  it  are  “ infants  who  are  being 
artificially  reared,  and  who  are  liable  to  frequent  derangement  of  the 
bowels ; also  when  the  phosphatic  elements  in  the  food  seem  deficient ; 
where,  from  the  character  of  the  motions,  there  is  a deficient  01  defec- 
tive secretion  of  bile.  It  is  thus  of  service  in  cases  of  chalky  stools  01 
white  fluid  motions,  and  in  many  cases  of  green  stools ; also  in  duo- 
denal dyspepsia,  and  in  diarrhoea  and  weaning.”  Dr.  S.  Gr.  Webber 
( Boston  Med.  and  Surg.  Journ.,  1868,  vol.  i.  p.  5)  confirms  these  state- 
ments, and  I have  seen  very  notable  effects  from  this  use  of  the  drug. 

Potassii  et  Sodix  Tartras,  TJ.S. — Tartrate  of  Potassium  and  Sodium, 
or  Rochelle  Salt,  is  made  by  the  addition  of  the  carbonate  of  sodium  to 
a solution  of  the  bitartrate  of  potassium.  It  occurs  in  large,  colorless, 
transparent,  slightly  efflorescent,  prismatic  or  half-prismatic  crystals, 
which  are  soluble  in  two  and  a half  parts  of  cold  water,  and  have  a 
slightly  saline  taste.  It  is  a mild  saline  purgative,  decidedly  less  effi- 
cient, but  much  less  offensive  to  the  palate,  than  Epsom  salt.  The  dose 
is  from  half  an  ounce  to  two  ounces,  propei'ly  diluted. 

Pxjlvis  Effervescens  Composittjs,  U.S. — Seidlitz  Powder  is  in  two 
packets,  the  white  paper  containing  thirty-five  grains  of  tartaric  acid, 
the  blue  paper  forty  grains  of  the  bicarbonate  of  sodium  and  two 
drachms  of  Eochelle  salt.  When  they  are  taken,  the  powders  are  dis- 
solved separately,  the  solutions  added,  and  the  whole  drunk  while 
effervescing.  They  are  very  acceptable  to  the  stomach,  refrigerant 
and  laxative  rather  than  purgative.  Seidlitz  powders  are  used  almost 
exclusively  to  evacuate  the  bowels,  and  exhibited  after  blue  mass  to 
“carry  off”  mercurials,  etc.  They  should  be  taken  on  an  empty 
stomach,  as  before  breakfast.  One  powder  is  the  usual  dose;  but  not 
rarely  even  two  powders  will  fail  to  purge. 

Potassii  Sulphas,  U.S. — Sulphate  of  Potassium,  or  Yitriolated  Tar- 
tar, was  formerly  used  as  a purgative,  but  is  no  longer  employed  in 
medicine,  except  in  the  preparation  of  Dover’s  powder. 

Sidphovinate  of  Sodium  has  recently  been  brought  forward  as  a 
substitute  for  Epsom  salt.  A very  great  advantage  is  claimed  for  it,  in 
that  it  has  a refreshing  flavor  with  very  slight  bitterness,  and  when 
given  in  flavored  syrups  makes  a very  pleasant  drink.  Its  action  is 
said  to  be  lapid  and  thorough.  The  dose  is  two  to  four  drachms  for 
children,  four  to  six  drachms  for  an  adult. 

DRASTICS. 

As  already  stated,  the  drastics  are  those  vegetable  cathartics  which 
are  actively  irritant.  With  perhaps  ono  or  two  exceptions,  in  sufficient 
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amount  they  are  capable  of  causing  fatal  gastro-intestinal  irritation. 
The  line  between  the  drastics  and  the  stronger  purgatives  is,  of  course, 
placed  more  or  less  arbitrarily,  since  the  various  cathartics  differ  in 
action  almost  by  insensible  degrees.  Thus,  jalap,  although  included 
among  the  drastics  in  this  work,  might  with  perhaps  even  greater  pro- 
priety be  classed  among  the  purgatives,  since  it  is  very  little  more 
active  or  irritant  than  is  senna.  Further,  these  remedies  in  combina- 
tion seem  to  lose,  in  a measure,  their  power  of  causing  irritation,  and 
to  become  useful  purgatives.  A fact,  however,  which  makes  the  classi- 
fication here  employed  clinically  useful,  although  it  be  not  scientifically 
accurate,  is  that  none  of  these  remedies  should  be  used  when  a purga- 
tive is  desired  to  I'elieve  gastro-intestinal  inflammation  or  irritation  ; and, 
on  the  other  hand,  when  a revulsive  action  is  wished  for,  as  in  some 
eases  of  brain-disease,  one  of  the  drastics  should  always  be  selected. 

JALAPA.— JAIjAP.  U.S. 

The  tuber  of  Exogonium  purga,  a convolvulaceous  vine  growing  in 
Mexico.  Jalap  comes  into  the  market  in  two  forms:  one,  that  of  the 
younger  roots,  which  are  sold  undivided ; the  other,  that  of  the  old 
roots,  which  are  brought  into  the  market  in  transverse  or  longitudinal 
slices,  and  in  pieces.  The  first  variety  consists  of  very  hard,  irregularly 
globular,  brittle  roots,  about  the  size  of  a shut  fist,  or  smaller,  and  often 
slashed  with  vertical  incisions,  made  for  the  purpose  of  facilitating 
drying.  The  section  of  jalap  is  always  distinctly  resinous,  if  not  to  the 
naked  eye,  at  least  to  the  vision  aided  by  a lens.  The  active  principle 
is  a duplex  resin,  one  portion  of  which  is  soft,  and  soluble  in  ether,  the 
other  ( Rhodeoretin ) hard,  and  insoluble  in  the  latter  menstruum.  Rho- 
deoretin  is  asserted  by  both  Kayser  and  Mayer  (U.S.  Dispensatory')  to 
be  the  purgative  principle ; but  Mr.  J.  C.  Long  ( Amer . Journ.  of  Pharm., 
1861)  has  shown  that  the  soft  resin  is  equally  active.  The  percentage 
of  resin  varies  very  much  in  different  specimens,  but  is  much  greater 
in  those  that  are  worm-eaten. 

Physiological  Action. — Upon  dogs  and  horses  jalap  (Stille,  Thera- 
peutics, vol.  ii.)  is  said  to  act  as  a powerful  hydragogue  cathartic,  and 
in  overdoses  as  a gastro-intestinal  irritant.  Its  active  principles  are  ab- 
sorbed, since  Cadet  de  Gassicourt  produced  diarrhoea  in  dogs  by  the  free 
application  of  jalap  to  the  shaven  skin,  and  J . Muller  found  the  resin  in 
the  blood  of  dogs  to  which  he  had  given  it  ( lnaug ■ Diss.,  Dorpat,  1885). 
Professor  Stille,  however,  asserts  that  it  does  not  impart  its  purgative 
properties  to  the  milk  of  nursing  women,  and  that  in  man  it  is  not 
absorbed  by  the  skin.  In  man  jalap  produces  free  hydragogue  catharsis, 
often  with  nausea;  or,  if  in  overdoses,  violent  vomiting  and  purging. 

Therapeutics. — Jalap  is  especially  indicated  when  it  is  desirable  to 
produce  large  watery  stools.  It  is,  however,  very  rarely  used  alone. 
A favorite  combination  with  many  practitioners  is  of  it  and  calomel. 
In  the  form  of  the  compound  powder  ( Pulvis  Jalapce  Compositus , U.S., 
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jalap,  thirty-five  parts,  cream  of  tartar,  sixty-five  parts),  jalap  is  very 
frequently  used  with  great  advantage  in  ascites  and  also  in  other  forms 
of  general  dropsy.  It  is  believed  when  given  in  this  way  to  exert  some 
influence  upon  the  renal  functions  : for  very  many  cases  the  proportion 
of  cream  of  tartar  in  the  officinal  compound  powder  is  too  small,  and 
should  be  increased. 

Administration. — The  dose  of  powdered  jalap  is  ten  to  twenty-five 
grains,  of  the  abstract  ( Abstractum  Jalapce , U.S.),  five  to  thirteen  grains. 
The  resin  ( Resina  Jalapce , U.S.),  like  the  other  purgative  resins,  is  pre- 
pared by  precipitating  a saturated  tincture  with  water.  According  to 
Husemann,  the  ordinary  adulterations  of  jalap  resin  may  be  detected 
by  the  solubility  of  the  substances  employed  in  the  oil  of  turpentine, 
which  does  not  affect  the  genuine  article.  On  account  of  its  tasteless- 
ness, this  preparation,  as  well  as  the  similar  one  of  scammony,  is  some- 
times employed  as  a purgative  for  children.  The  dose  for  an  adult  is 
from  two  to  four  grains. 

COLOCYNTHIS— COLOCYNTH.  U.S. 

The  fruit,  deprived  of  its  rind,  of  Citrullus  Colocynthis,  or  bitter 
cucumber,  a vine  growing  in  South  Africa,  Japan,  Syria,  Egypt,  Turkey, 
the  islands  of  the  Grecian  Archipelago,  etc.  The  fruit  is  a round  gourd, 
from  two  to  four  inches  in  diameter,  of  a whitish  or  pale-yellow  color. 
It  occurs  in  the  market  with  or  without  its  rind.  The  pulp  is  dry  and 
membranous,  whitish,  and  contains  the  active  purgative  glucoside  Colo- 
cynthin,  first  discovered  by  Herberger. 

Physiological  Action. — The  experiments  of  Orfila  and  Schi-off 
have  shown  that  upon  dogs  and  rabbits  colocynth  acts  very  much  as  it 
does  in  man,  producing  copious  watery  evacuations,  and,  although  not 
so  irritant  as  gamboge,  in  overdoses  causing  death  by  gastro-intestinal 
irritation.  If  the  statement  of  Richter  that  violent  purgation  may  be 
induced  by  lubbing  the  abdomen  with  tincture  of  colocynth  be  true, 
the  active  principle  is  without  doubt  absorbed. 

Therapeutics.— Colocynth  is  rarely,  if  ever,  used  alone,  but  is  given 
m combination  with  the  other  drastics,  or  with  milder  purgatives,  to 
increase  their  activity.  It  is  frequently  added  in  small  quantity,  with 
advantage,  to  laxatives,  especially  when  the  constipation  is  somewhat 
obstinate.  Its  minute  bulk  is  often  of  great  advantage  in  these  cases. 
JN  either  colocynth  nor  any  of  its  combinations  should  be  used  in  dropsy. 

Toxicology.— Colocynth  has  not  rarely  produced  death,  preceded 
+b7  hypercatharsis  and  the  usual  symptoms  of  gastro-intestinal  irrita- 
“°n,  fatal  dose  P^bably  varies  very  much.  Christison  records 
e death  of  a woman  twenty-four  hours  after  taking  a teaspoonful  and 
a half  of  the  powder.  Roques  chronicles  a fatal  result  produced  by 
ess  than  a drachm  of  the  powder  in  decoction,  but,  on  the  other  hand, 
narrates  a case  in  which  three  drachms  failed  to  kill  (Husemann,  Hand- 
buck  der  Toxicologie,  p.  625). 
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Administration. — Colocynth  is  used  only  in  the  form  of  the  extract 
(■ Fxtractum  Colocynthidis,  U.S.), — useful  as  an  addition  to  laxatives, — 
dose,  as  a purgative,  three  to  five  grains ; and  of  the  compound  extract 
(Extractum  Colocynthidis  Compositum , U.S.),  which  contains  extract  of 
colocynth,  sixteen  parts,  purified  aloes,  fifty  parts,  resin  of  scammony, 
fourteen  parts,  cardamom,  six  parts,  soap,  fourteen  parts,  and  is  a very 
useful  purgative  preparation,  either  as  a laxative  in  minute  dose  (one 
to  three  grains),  or  in  large  dose  (five  to  twenty  grains)  as  an  active 
purgative. 

SCAMMONIUM— SCAMMONY.  TJ.S. 

A resinous  exudation  from  the  root  of  Convolvulus  Scammonia,  a 
vine  growing  in  Syria.  It  is  said  to  be  obtained  by  cutting  off  the 
root  obliquely  about  two  inches  from  the  origin  of  the  stems,  and  catch- 
ing in  shells  the  few  drachms  of  milky  juice  which  exude  from  each 
root.  From  these  shells  it  is  emptied  into  a vessel  and  allowed  to  con- 
crete. Before  exportation  it  is  usually  adulterated  with  the  expressed 
juice  of  the  leaves  and  stalks,  and  with  chalk,  flour,  ashes,  sand,  etc. 
This  adulteration  was  formerly  carried  to  a very  great  extent,  but  is  at 
present  indulged  in  to  a much  less  degree.  The  pure  or  Virgin  Scam- 
mony is  in  irregular,  rough,  fissured  masses,  of  various  sizes,  commonly 
solid,  with  a dull  resinous  fracture,  and  of  a dark  greenish  color,  in- 
clining to  black.  The  smell  is  peculiar,  resembling  that  of  old  cheese. 
The  taste  after  a time  is  acrid.  Factitious  or  adulterated  scammony 
occurs  in  cakes  of  various  sizes  and  shapes,  and  is  sometimes  spoken 
of  as  amylaceous  or  cretaceous  scammony,  according  to  the  material  used 
for  its  adulteration.  The  active  principle  of  scammony  is  a resin,  very 
similar  to  that  of  jalap.  The  proportion  of  this  resin  in  the  drug  varies, 
according  to  the  purity  of  the  article,  from  eight  to  ninety  per  cent. 
The  U.S.  Pharmacopoeia  directs  that  scammony  shall  contain  seventy- 
five  per  cent,  of  the  resin. 

Therapeutics. — Scammony  acts  upon  the  system  like  jalap,  but  is 
somewhat  more  irritating,  and  therefore  more  apt  to  gripe  severely, 
and  is  still  more  strongly  contra-indicated  in  inflammatory  diseases  of 
the  intestinal  canal.  It  is  decidedly  less  drastic  than  gamboge.  It  is 
never  used  alone,  but  in  combination  with  other  less  active  cathartics. 
The  dose  of  the  resin  ( Resina  Scammonii , U.S.)  is  two  to  five  grains. 

As  all  the  ingredients  have  been  noticed,  the  present  seems  the 
proper  place  for  the  consideration  of  Pilule  Cathartics  Composits, 
XJ.S .—Compound  Cathartic  Pills.  These  popular  pills  contain  each- 
compound  extract  of  colocynth,  one  and  a third  grains ; abstract  of 
jalap  and  calomel,  each  one  grain ; gamboge,  one-fourth  of  a grain. 
As  there  is  soap  in  the  first  ingredient,  the  calomel  is  sooner  or  later 

reduced  to  the  black  oxide  of  mercury. 

The  compound  cathartic  pills  are  a very  efficient  purgative,  generally 
not  producing  much  griping.  They  cause  large  watery  stools,  and  are 
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used  when  it  is  desired  to  empty  the  bowels  and  deplete  from  the  portal 
circulation.  On  account  of  the  mercury  in  them,  they  Bhould  not  be 
used  as  an  habitual  laxative. 


The  rhizome  of  Podophyllum  peltatum,  or  May-apple,  a peren- 
nial herb,  growing  in  the  Northern  and  Middle  United  States.  Podo- 
phyllum  occurs  in  simple  or  branched,  cylindrical,  brownish  pieces, 
about  the  thickness  of  a goose-quill,  smooth  or  wrinkled  longitudinally, 
often  obscurely  marked  with  the  scars  of  leaf-scales,  and  furnished  with 
numerous  rootlets  or  their  remnants  attached  to  the  lower  surface.  The 
taste  is  bitterish,  acrid,  nauseous.  The  rhizome  contains  the  alkaloid 
Berberine,  but  the  purgative  power  resides  in  two  resins,  one  soluble, 
the  other  insoluble,  in  ether.* 

Physiological  Action. — The  experiments  of  Dr.  Snow,  of  Dr.  S. 
E.  Percy  ( American  Med.  Times,  vol.  iv.),  of  Dr.  F.  B.  Anstie  (Med. 
Times  and  Gaz.,  March,  1863),  and  of  others,  have  shown  that,  whether 
administered  by  the  mouth  or  hypodermically,  podophyllum  produces 
in  the  lower  animals  purging,  with  colicky  pains  and  sometimes  vomit- 
ing.  If  the  dose  be  sufficient,  the  stools  are  bloody,  and  after  large 
amounts  death  occurs,  preceded  by  hypercatharsis,  prostration,  and 
slight  convulsions.  On  post-mortem  examination,  Dr.  Anstie  found  in- 
tense inflammation,  with  ulceration  of  the  mucous  membrane  of  the 
small  intestines.  Upon  man  podophyllum  acts  as  upon  these  animals, 
producing  in  large  doses  violent  catharsis,  accompanied  by  much  pain, 
and  is  probably  capable  of  acting  as  a fatal  gastro-intestinal  irritant. 
Ten  grains  produced  in  a strong  woman  violent  bilious  but  not  bloody 
vomiting  and  purging,  with  collapse,  but  final  recovery  ( Phila.  Med. 
Times,  xii.  520).  The  experiments  already  mentioned  show  that  it  acts 
by  being  absorbed,  which  is  confirmed  by  the  experience  of  Dr.  Percy, 
who  found  that  its  application  to  an  ulcer  was  followed  by  its  specific 
effects.  . It  has  been  claimed  that  it  acts  especially  upon  the  liver;  and 
much  clinical  testimony  has  been  adduced  to  support  this  view,  which 
is  also  confirmed  by  the  experiments  of  Rutherford  fsee  n.  669V 


PODOPHYLLUM— PODOPHYLLUM.  U.S. 
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repeated  vomiting,  slight  purging,  collapse,  and  finally  coma,  ending  in 
epileptiform  convulsions  (Dr.  T.  G.  Morton).  An  infant  twenty-two 
months  old  recovered  from  four  grains  ( Australasian  Med.  Gaz.,  ii.  237). 

Therapeutics. — Podophyllum  is  a powerful  purgative,  which  usually 
requires  ten  or  more  hours  to  act,  and  produces  “ bilious  discharges” 
with  griping  pains.  In  this  country  it  is  very  largely  used  in  cases 
of  acute  constipation,  and  with  very  good  effect ; it  has  also  been  com- 
mended very  highly  by  numerous  practitioners  in  the  so-called  “ bilious 
attacks.”  Owing  to  the  extreme  slowness  of  its  action,  it  is  not  well 
adapted  for  combination  with  brisker  cathartics.  The  same  quality 
fits  it,  however,  for  use  with  calomel,  it  requiring  nearly  the  same 
length  of  time  as  that  drug  to  produce  purgation.  L.  Lewis  {Brit. 
Med.  Journ.,  1876,  ii.  546)  affirms  that  in  small  repeated  doses  (gr. 
^ t.  d.)  it  is  a powerful  stimulant  of  the  gustatory  nerves. 

Administration. — Although  an  extract  ( Extractum  Podopliylli)  is 
officinal,  podophyllum  is  scarcely  ever  given  in  any  other  form  than 
that  of  the  resin,  commonly  known  as  Podophyllin.  Resina  Podopliylli 
(U.S.)  is  prepared  by  precipitating  a concentrated  tincture  with  water: 
as  berberine  is  soluble  in  the  latter  menstruum,  the  resin  as  thus  ob- 
tained is  free  from  the  alkaloid.  The  portion  of  this  duplex  resin 
which  is  soluble  in  ether  is  certainly  more  actively  purgative  than  the 
other  part,  to  which,  indeed,  any  purgative  property  is  denied  by  some. 
Dose,  as  a purgative,  from  one-sixth  to  one-fourth  of  a grain ; as  a 
laxative,  one-twelfth  of  a grain. 

ELATERIUM. 

A substance  deposited  by  the  juice  of  the  fruit  of  Momordica  Ela- 
terium,*  or  squirting  cucumber,  a native  of  Greece,  but  cultivated  in 
England.  In  the  interior  of  the  ovate  fruit  is  an  elastic  sac,  which  con- 
tains the  seeds,  and  at  ripening  becomes  so  distended  with  juice  that 
when  the  fruit  falls  off  the  vine,  and  the  support  is  removed  from  the 
stem  end,  a rupture  occurs  at  the  latter  position,  and  the  liquid  with 
the  seeds  is  forcibly  projected.  The  medicinal  principle  is  said  to  be 
contained  only  in  this  inner  juice.  In  order  to  avoid  loss,  the  fruit  is 
picked  with  a piece  of  the  stalk  adherent  to  it  before  ripening,  and  is 
opened  by  slicing.  Elaterium  occurs  in  light,  friable,  slightly  incurved, 
greenish-gray  cakes  about  a line  thick.  The  taste  is  acrid  and  bitter ; 
the  fracture  finely  granular.  Owing  to  the  variability  of  commercial 
elaterium,  the  U.S.  Pharmacopoeia  now  recognizes  only  the  active  prin- 
ciple, Elaterin  ( Elaterinum , U.S.),  which  was  first  separated  in  a pure 
state  by  Morries  ( Repertor . fur  Pharm.,  xxxix.  134).  It  crystallizes  in 
colorless,  shining,  rhombic,  six-sided,  odorless  tables,  of  a very  bitter 


* In  Brazil  the  fruit  of  the  Momordica  bucha  is  used  in  dropsy,  and  appears  to  he  a vio- 
lent hydragoguo  cathartic,  causing  both  diarrhoea  and  vomiting  when  given  by  the  stomach, 
and  vomiting  only  when  given,  as  it  usually  is  in  Brazil,  by  injection.  See  Loud.  Med.  Rec., 
815,  1887). 
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sharp  taste  and  neutral  reaction.  According  to  Dr.  H.  Kohler  ( Vir- 
chow’s Archiv , Bd.  1.  p.  287),  it  is  insoluble  in  water  and  in  glycerin, 
readily  soluble  in  cold  alcohol,  and  soluble  with  difficulty  in  ether  and 
in  turpentine.* 

Physiological  Action. — Locally  applied,  elaterium  is  a very  de- 
cided irritant,  producing,  according  to  Pereira,  ulcerations  in  the  fingers 
of  those  who  handle  the  fruit  and  prepare  the  drug  for  market.  When 
taken  internally,  it  acts  on  man  as  a most  powerful  hydragogue  cathar- 
tic, producing,  when  the  dose  and  administration  are  properly  regulated, 
enormous  watery  stools,  without  much  irritation.  On  the  lower  animals 
its  action  is  much  less  certain.  Viborg  asserts  that  a horse  was  unaf- 
fected by  a pound  of  elaterium  fruit ; and  I have  given  one  and  even 
two  grains  of  a presumably  active  elaterium  to  a dog  without  pro- 
ducing very  obvious  results.  If  the  dose  be  sufficiently  large,  all  ani- 
mals probably  are,  however,  fatally  affected  by  elaterium,  perishing  by 
progressive  depression.  Professor  Stille  asserts  ( Therapeutics , vol.  ii. 
p.  459)  that  the  death  is  not  rarely  preceded  by  violent  vomiting  and 
purging ; and  even  when  these  are  absent  during  life,  post-mortem  ex- 
amination reveals  congestion  and  inflammation  of  the  gastric  and  intes- 
tinal mucous  membranes.  In  none  of  my  own  experiments,  which  have 
not  been  very  numerous,  has  any  purging  been  present ; further,  in 
Dr.  Kohler’s  elaborate  investigation  (loc.  cit.),  elaterium  dissolved  in 
alcohol  was  injected  under  the  skin,  the  powdered  elaterium  was  put 
into  the  rectum,  and  was  given  by  the  mouth  after  the  gall-duct  had 
been  tied  so  as  to  prevent  the  flow  of  bile  into  the  intestine,  and  in 
neither  case  was  there  any  purging,  but  prostration,  apathy,  disturbed 
respiration,  salivation,  and  violent  convulsions,  ending  in  death.  From 
these  experiments  Dr.  Kohler  draws  the  conclusion  that  elaterium  ex- 
erts a general  action  upon  the  system,  for  which  its  introduction  into 
the  blood  is  all  that  is  requisite,  and  also  a purgative  influence,  for 
which  it  is  necessary  that  there  be  bile  in  the  duodenum  to  dissolve 
the  elaterium  and  cause  it  to  act  locally  on  the  intestine.  The  objection 
to  this  conclusion  is  that  our  present  light  seems  to  indicate  that  ela- 
teiium  does  not  purge  dogs  and  rabbits,  even  when  given  by  the  mouth. 
Fuithei,  elateiium  applied  externally  will  cause  purging  in  man  (see 
Stille,  Therapeutics , vol.  ii.  p.  459).  So  that  the  application  of  the  con- 
clusions arrived  at  by  Kohler  to  man  is  incorrect.  Kohler’s  experi- 
ments proved  that  in  animals  elaterium  is  absorbed,  even  when  given 

by  the  mouth,  since  he  found  it  in  the  urine  of  the  poisoned  dogs  and 
rabbits. 

Therapeutics.— Elaterium  is  certainly  the  most  efficient  of  all  the 
hydragogue  cathartics,  producing  in  properly-regulated  doses  the  freest 
evacuations  with  comparatively  little  pain  and  irritation.  It  is  there- 


* For  tho  behavior  of  elatorin  with  various  reagents,  and  for  tho 
it  in  medico-legal  investigations,  the  roader  is  reforred  to  Dr.  Kohler 
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fore  indicated  whenever  a powerful  cathartic  of  such  nature  is  indi- 
cated. It  is  the  roost  efficient  of  all  the  medicines  of  the  class  in 
general  dropsy  or  in  ascites.  As,  however,  its  action  is  very  exhausting, 
gi’eat  care  should  be  exercised  not  to  give  it  in  too  large  doses,  and  also 
to  support  the  strength  of  the  patient  during  the  period  of  purgation, 
and  afterwards,  by  alcoholic  stimulants,  easily-digested  nutritious  food, 
and  appropriate  hygienic  measures.  In  the  latter  stages  of  dropsy  the 
injudicious  use  of  elaterium  may  favor,  and  no  doubt  has  accelerated, 
the  fatal  result,  by  intensifying  the  exhaustion.  An  idea  has  prevailed 
that  elaterium  is  especially  valuable  in  urcemia,  because  it  produces  an 
elimination  of  the  urea  in  the  stools ; but  I have  been  unable  to  find 
authority  for  the  asserted  elimination.  Be  this  as  it  may,  however, 
clinical  experience  has  demonstrated  the  utility  of  elaterium  in  chronic 
renal  disease.  In  order  to  deplete,  elaterium  has  been  employed  in 
various  diseases ; but  this  use  is  not  to  be  encouraged,  and  especially 
when  there  is  any  gastro-intestinal  irritation  or  inflammation  are  the 
salines  much  preferable  to  elaterium.  In  cases  of  plethora,  however, 
when  there  is  a sudden  determination  of  blood  to  the  head  and  a very 
powerful  impression  is  needed,  the  vegetable  cathartic  may  be  advan- 
tageously employed. 

Toxicology. — Elaterium  is  without  doubt  capable  of  destroying 
life,  and  that,  too,  when  not  in  large  quantity.  I know  of  but  one 
recorded  death, — that  of  a woman  who  took,  by  the  advice  of  a quack, 
two  and  two-fifths  grains  of  the  extract  of  elaterium  and  sixteen  grains 
of  rhubarb.  Violent  and  uncontrollable  vomiting  and  purging  came 
on,  and  proved  fatal  in  thirty-six  hours.  After  death,  the  gastro-intes- 
tinal mucous  membrane  showed  marked  evidences  of  inflammation. 
(See  Beck's  Medical  Jurisprudence,  12th  ed.,  vol.  ii.  p.  719.) 

Administration. — It  is  not  safe  to  commence  with  more  than  one- 
sixth  of  a grain  of  elaterium,  to  which  should  be  united  a grain  of  the 
extract  of  hyoscyamus  and  a drop  of  some  aromatic  oil.  The  dose 
of  the  officinal  elaterin  is  one-twentieth  of  a grain ; of  the  trituration 
( Trituratio  Elaterini — 1 to  10,  U.S.),  half  a grain.  Elaterium  when 
injected  hypodermically  produces  free  purgation;  but  this  method  of 
administration  is  not  justifiable,  on  account  of  the  excessively  severe 
local  irritation,  which  has  been  the  cause  of  fatal  tetanus  (case,  Therap. 
G-az .,  vol.  ii.  p.  27). 

CAMBOGIA— GAMBOGE.  U.S. 

A gum  resin,  obtained  in  Siam  by  breaking  off  the  leaves  and  young 
shoots  of  the  tree  known  by  botanists  as  Garcinia  Morelia,  and  catch- 
ing in  suitable  vessels  the  juice  as  it  drops.  When  the  receptacles 
consist  of  hollow  bamboos,  the  juice  hardens  into  cylindrical  casts, 
striated  externally,  and  with  a central  cavity  due  to  the  loss  of  sub- 
stance in  drying.  This  is  the  so-called  pipe  gamboge.  Gamboge  in  sorts 
occurs  in  irregular  masses.  Gamboge  is  a hard,  reeinoid  substance, 
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of  a brittle,  often  conchoidal  fracture,  of  a deep  reddish-orange  color 
on  exposed  surfaces,  more  yellowish  when  freshly  broken,  affording  a 
bright-yellow  powder,  insoluble  in  water,  with  which  it  forms,  how- 
ever, an  intensely  yellow  emulsion.  It  has  little  oi’  no  taste,  but  when 
chewed  produces,  after  a time,  an  acrid  sensation  in  the  fauces.  It 
contains,  according  to  Christison,  as  much  as  seventy-two  per  cent,  of 
gcimbogic  acid , a resinous  acid  of  a cherry-red  color,  forming  red  salts 
with  alkalies.  This  would  appear,  however,  to  be  only  one  of  the  pur- 
gative principles  of  the  drug,  since  it  is  less  drastic  than  an  equal 
weight  of  gamboge  (Christison,  Ann.  Chem.  Pharm.  xxiii.  185 ; Pabo, 
Additam.  quoad.  ad  Virtutes , etc.,  Dorpat,  1851 ; Daraszkiewicz,  Melete- 
mata  de  Resinarum,  etc.,  Dorpat,  1858) : five  grains  of  it  produced  in 
some  persons  only  watezy  evacuations,  in  others  not  even  these,  and  as 
much  as  seventeen  gz-ains  have  been  taken  without  more  serious  effect 
than  severe  purgation. 

Physiological  Action. — Administei’ed  by  the  mouth  to  dogs,  cats, 
horses,  and  pi'obably  other  of  the  lower  animals,  gamboge  acts  very 
generally  as  a violent  drastic  cathartic ; but  from  the  experiments  of 
Sehaur  and  of  Orfila  it  would  appear  to  cause  sometimes  simply  vomit- 
ing, and,  when  in  veiy  large  amounts,  death,  without  any  marked 
symptoms  other  than  those  of  progi’essive  depression.  In  such  cases 
the  gastro-intestinal  mucous  membrane  was  found  highly  inflamed,  and 
the  intensity  of  the  irritation  probably  paralyzed  the  intestinal  func- 
tions. According  to  Daraszkiewicz  and  to  Sehaur,  in  order  for  gam- 
bogic  acid  to  act  as  a purgative  the  presence  of  bile  in  the  intestine  is 
necessary.  As  it  has  been  detez-mined  by  Sehaur  (quoted  by  Huse- 
mann,  p.  754)  that  the  hypodermic  administration  of  gamboge  to  dogs 
results  simply  in  the  production  of  local  abscesses,  and  as  A.  L.  Richter 
asserts  that  when  applied  to  raw  surfaces  in  man  it  acts  merely  as  a 
local  irritant,  it  would  appear  that  gamboge  does  not  act  by  absorp- 
tion, and  the  alkaline  juices  of  the  alimentary  canal  probably  dissolve 
it  so  that  it  can  readily  be  taken  up  by  the  villi,  nevertheless,  both 
Gmelin  and  Tiedemann  assert  that  they  have  found  its  principles  in 
the  urine.  Sehaur  has,  however,  been  unable  to  detect  it  in  the  urine 
of  persons  or  of  animals  taking  it.  Even  when  he  injected  large  quan- 
tities of  it  into  the  blood  of  dogs  he  failed  to  find  it  in  the  urine, 

• although  he  did  obtain  a resinoid  substance  which  he  believes  to  be  a 
derivative  of  gambogic  acid.  Lewis,  Abeille,  and  Ferriar  assert  that, 
when  given  in  certain  ways,  gamboge  acts  as  a decided  diuretic.  If 
this  be  true,  absorption  of  it  must  occur. 

Therapeutics.— On  account  of  the  intense  irritation  which  large 
doses  of  it  produce,  gamboge  is  very  rarely,  if  over,  used  alone  as  a 
purgative,  but  is  employed  to  give  sharpness  to  purgative  combinations. 
In  very  obstinate  habitual  constipation  it  has  been  used  in  doses  of  one 
or  two  grains  as  a decided  laxative.  Its  use  as  a hydragogue  in  dropsu 
is  to  be  absolutely  condemned,  it  being  much  less  effective  for  this  pur- 
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poso,  and  more  irritating,  than  various  other  substances.  The  dose  of 
gamboge  is  from  two  to  five  grains,  made  into  pill  with  soap,  or  given 
in  alkaline  solution. 


OLEUM  TIGLII— CROTON  OIL.  U.S. 


The  fixed  oil  obtained  from  the  seeds  of  Croton  Tiglium,  a euphor- 
biaceous  shrub  of  Hindostan  and  other  portions  of  Southern  Asia. 
This  oil  is  quite  viscid,  varies  in  color  from  a pale  yellow  to  a dark 
reddish  brown,  and  has  an  acid  reaction.  Its  taste  is  hot,  acrid,  and 
extremely  persistent ; its  odor  faint,  but  peculiar.  The  composition 
of  croton  oil  is  very  complex,  and  the  active  purgative  principle  has 
not  as  yet  been  separated.  The  most  important  of  the  substances  so 
far  discovered  in  the  drug  is  that  found  by  T.  Schlippe  and  named  by 
him  Crotonol.  According  to  this  investigator,  it  is  not  the  purgative 
principle,  although  to  it  the  drug  owes  its  power  of  causing  a peculiar 


dermal  inflammation. 

Physiological  Action.— Locally  applied,  croton  oil  is  an  intense 
irritant,  producing  upon  the  skin  an  eruption  which  is  at  first  papular 
but  in  a very  short  time  becomes  pustular.  This  effect  of  the  drug  will 
be  considered  more  in  detail  under  the  heading  of  Counter-Irritants. 
When  given  by  the  mouth,  croton  oil  affects  the  horse,  the  dog,  and  prob- 
ably other  mammals,  as  it  does  man,  producing  violent  purging,  with 
severe  griping,  and,  when  in  sufficient  amount,  fatal  gastro-intestmal 
inflammation.  The  question  as  to  whether  it  acts  by  producing  a 
simple  local  impression  or  by  absorption  is  unsettled.  In  the  experi- 
ments of  Hertwig  (Stille,  Therapeutics , 2d  ed.,  vol.  ii.  p.  449)  and  of 
Bucheim  ( Virchow’s  Archiv , xii.  1),  purgation  did  not  follow  the  injec- 
tion of  the  oil  into  the  veins  of  animals ; but  Conwell  obtained  a result 
contrary  to  this,  and  there  is  considerable  testimony  that  its  external 
use  in  man  is  sometimes  followed  by  purging  (Stille,  Therap.,  2d  ed., 
vol.  ii.  p.  451).  The  probabilities  seem  to  be  in  favor  of  the  purgation 

being  at  least  in  part  due  to  absorption  of  the  oil. 

Therapeutics. — Croton  oil  is  a very  rapidly  acting,  violent  drastic 
and  hydragogue  cathartic.  It  is  chiefly  used  in  cases  of  obstinate  con- 
stipation from  disease  of  the  nervous  system  or  from  lead-poisoning. 
The  fact  that  a drop  of  it  placed  upon  the  tongue  will  purge  actn  e y 
•peculiarly  fits  it  for  use  in  mania , delirium  tremens,  and  other  diseases 
when  the  patient  refuses  to  take  medicine.  When  it  is  desired,  as  m 
some  brain-diseases,  to  revulse  through  the  bowels,  croton  oil  is  prob- 
ably the  most  available  of  the  cathartics.  The  dose  is  one  drop,  which 
may  be  administered  in  pill,  in  emulsion,  or  by  simply  placing  it  upon 
the  tongue.  In  overdoses,  croton  oil  is  a violent  poison. 

Toxicology.— Although  in  small  amounts  croton  oil  causes  such 
severe  symptoms,  yet  in  larger  quantities  it  has  failed  to  Pr0  uce  as 
serious  results  as  would  be  naturally  expected.  It  is  however,  very 
possible  that  in  at  least  some  of  these  recorded  cases  the  oil  was  ad 
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terated.  Cowan  has  reported  a case  (Husemann,  Toxicologie,  Bd.  ii.  p. 
443)  of  a child,  four  years  old,  who  recovered  in  two  days  from  a tea- 
spoonful of  croton  oil  taken  on  a full  stomach ; Adams  (Ibid.)  saw  re- 
covery in  an  adult  after  the  ingestion  of  a drachm ; and  in  the  Boston 
Med.  and  Surg.  Journ.,  1868,  i.  294,  is  recorded  the  case  of  a woman 
who  took  about  an  ounce,  was  vomited  forty-five  minutes  afterwards 
with  mustard,  and  finally  recovered.  The  minimum  fatal  dose  is  not 
known,  and  probably  varies  greatly.  A child  aged  thirteen  months 
was  killed  by  a quantity  believed  not  to  exceed  three  minims  (Med. 
Times  and  Gaz.,  1870,  i.).  Giacomini  (Stille,  Therapeutics , vol.  ii.  p.  451) 
reports  a case  in  which  twenty-four  grains  of  the  drug  proved  fatal  in 
as  many  hours : although  there  were  but  four  stools,  the  patient  pre- 
sented the  symptoms  of  general  collapse,  preserving  consciousness  to 
the  last.  A little  less  than  two  drachms  has  caused  vomiting  and  death 
without  purging  (Amer.  Journ.  Med.  Sci.,  April,  1874).* 

Helleborhs  Niger. — Black  hellebore  is  the  root-stock  of  Hellebo- 
rus  niger,  a native  of  Southern  and  Middle  Europe.  It  contains  two 
active  medicinal  principles,  Helleborein  and  Helleborin.  Both  of  these 
substances  are  glucosides.  According  to  Marme  (quoted  by  Huse- 
mann),  helleborein  is  an  active  cardiac  poison  and  a drastic  purgative, 
while  helleborin,  although  having  to  some  extent  the  latter  property, 
acts  chiefly  as  a narcotic,  producing  in  animals  at  first  inquietude,  soon 
followed  by  paresis  both  of  motion  and  of  sensation,  constantly  deep- 
ening after  large  doses  into  death. 

Black  hellebore  when  taken  by  man  is  said  to  cause,  if  in  sufficient 
quantity,  violent  catharsis,  with  vomiting,  abdominal  pains,  cramps, 
and  convulsions,  which  have  ended  fatally.  Locally  applied,  the  fresh 
root  is  a violent  irritant.  It  has  been  used  in  times  past  as  a hydra- 
gogue  cathartic,  but  appears  to  be  both  uncertain  and  very  harsh  in 
its  action,  and,  in  this  country  at  least,  is  never  used  at  present.  The 
extract  and  the  tincture  are  purgative  in  doses  of  ten  grains  and  two 
fluidrachms  respectively. 


* For  other  cases,  see  Med.  Gaz.,  vol.  xliii.;  Edinb.  Med.  Journ.,  1861;  Lancet,  1870,  i.  ; 
Brit.  Med.  Journ.,  1874,  i.;  Ann.  d’Hyg.,  1871,  i. 
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FAMILY  IY— DIURETICS. 


JDiuretios  are  medicines  used  for  the  purpose  of  increasing  the  flow 
of  urine.  Some  of  them,  without  doubt,  act  directly  upon  the  secreting 
structure  of  the  glands,  but  others  of  them  induce  the  increased  secre- 
tion indirectly,  by,  in  some  way,  removing  the  obstacle  to  secretion. 
It  is  notorious  that  diuretics  often  fail  in  practice  when  their  action 
is  most  urgently  needed.  This  results,  in  many  cases,  from  the  nature 
of  the  disease,  and  is  not  because  diuretics  are  powerless  or  uncertain. 
Thus,  in  cardiac  disease  the  congestion  of  the  kidneys  may  be  so  great 
as  to  render  secretion  impossible ; and  it  is  equally  evident  that  when 
the  tubules  are  destroyed  by  Bright’s  disease  medicines  must  be  power- 
less to  provoke  excretion. 

There  are  certain  agencies  whose  influence  upon  the  kidneys  should 
never  be  lost  sight  of  in  exhibiting  diuretics.  Thus,  cold,  by  checking 
the  secretion  of  the  skin,  often  acts  as  a most  efficient  remedy  of  the 
class.  Again,  mere  vascular  fulness  tends  to  provoke  excretion  of  water 
by  the  kidneys.  This  assertion  does  not  rest  simply  upon  theory.  In 
an  elaborate  series  of  experiments,  E.  Roux  ( Archives  Physiol .,  1874, 
p.  578)  found  that  the  ingestion  of  large  quantities  of  water  greatly 
increased  the  flow  of  urine,  but  did  not  sensibly  affect  the  elimination 
of  urea  or  uric  acid,  although  the  elimination  of  the  chlorides  seemed 
to  be  augmented ; in  Bocker’s  experiments,  however  (Brit,  and  For. 
Med.-Chir.  Rev.,  xiv.,  1854),  large  draughts  of  water  increased  not 
only  the  amount  but  also  the  solids  of  the  urine.  The  investigations 
of  J.  Meyer  (. Hoffmann  und  Schwalbe's  Jahresb.,  1881,  345)  explain  these 
discrepancies  and  show  how  water  may  be  of  service  in  various  diseases. 
He  found  that  at  times,  when  the  tissues  were  full  of  the  products  of 
disintegration,  the  effect  of  water  in  increasing  elimination  was  very 
marked,  but  that  upon  the  wasting  processes  of  the  body  the  water 
exerted  no  influence.  It  would  seem,  therefore,  that  while  we  cannot 
by  water  produce  tissue-disintegration,  we  can  by  it  wash  out  the  re- 
tained products  of  tissue-change  ; and  I cannot  help  suspecting  that  the 
great  rarity  of  uninherited  gout  in  America  has  some  connection  with 
the  universal  habit  of  drinking  water  very  freely.  The  taking  of  large 
draughts  of  simple  water  at  regular  intervals  has  been  found  to  act 
very  favorably  in  acute  Bright's  disease,  greatly  increasing  the  urinary 
flow,  and  at  the  same  time  lessening  the  irritation  of  the  kidneys.  In 
various  inflammations  or  irritations  of  the  genito-urinary  organs,  as  in 
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gravel,  whenever  it  is  desired  to  make  the  secretion  less  irritating  or 
less  concentrated,  the  value  of  water  as  an  adjuvant  to  medicinal  diu- 
retics should  always  be  taken  advantage  of. 

There  certainly  is  a very  marked  antagonism  between  the  bowels 
and  the  kidneys,  so  that  free  catharsis  reduces  very  decidedly  the  se- 
cretion of  urine.  There  is  also  an  antagonistic  relation  between  the 
skin  and  the  kidneys,  so  that  an  increase  in  the  excretion  from  one  of 
these  generally  results  in  a diminution  of  that  of  the  other  emunctory. 
This  should  also  be  taken  advantage  of  when  a diuretic  action  is  desired. 
Sweating  and  purging  at  such  times  are  therefore  to  be  avoided.  When 
a diuretic  is  exhibited,  the  patient  should  be  kept  cool,  walking  about 
if  able,  or  if  it  is  necessary  for  him  to  remain  in  bed  he  should  be 
covered  lightly.  USTot  rarely,  a remedy  which  when  administered  cold 
and  the  patient  kept  cool  afterwards  will  act  as  a diuretic,  will  when 
it  is  given  hot  and  the  patient  kept  warm  act  as  a diaphoretic. 

There  are  various  substances  which  are  of  such  nature  that  when 
eliminated  by  the  kidneys  they  act  upon  the  mucous  membrane  of  the 
bladder  and  other  surfaces  over  which  they  pass.  It  seems  hardly  cor- 
rect to  speak  of  these  drugs  as  diuretics ; yet  they  are  best  considered 
in  the  present  class. 

The  chief  indications  for  the  use  of  diuretics  are  as  follows : 

1.  To  maintain  the  action  of  the  kidneys.  It  is  hardly  necessary  here 
to  discuss  the  necessity  of  excretion  to  the  system.  In  various  kidney- 
diseases  this  indication  is  very  urgent ; but  as  the  lessened  excretion 
too  often  depends  upon  a profound  organic  alteration  of  the  renal 
secreting  structure,  it  is  evident  that  very  frequently  diuretics  must 
fail  when  most  needed.  In  the  great  majority  of  cases  in  which  diu- 
retics are  used  to  fulfil  the  present  indication,  only  the  mildest  of  the 
class  should  be  employed.  Whenever  there  is  inflammation  of  the 
kidneys,  even  if  it  be  chronic,  irritating  diuretics  should  be  avoided. 
When  lessened  urinary  excretion  is  purely  functional  in  its  origin, 
diuretics  are  often  most  serviceable.  In  fevers  especially  is  it  neces- 
sary to  maintain  the  action  of  the  kidneys;  for  this  purpose  water 
should  always  be  freely  given  during  fever.  The  alkaline  diuretics 
sometimes  may  be  exhibited ; but  the  most  generally  serviceable  of  all 
lemedies  of  the  class  in  the  febrile  state  is  the  sweet  spirit  of  nitre. 

2.  To  evacuate  fluid.  For  this  purpose  diuretics  are  employed  in  all 
forms  of  dropsy,  and  are  successful  in  direct  proportion  to  the  univer- 
sality of  the  effusion  and  the  structural  perfection  of  the  kidneys. 

3.  To  soothe  and  diminish  irritation  of  the  genito-urinary  organs  The 
value  of  water  in  fulfilling  this  and  the  next  indication  has  already 
been  pomted  out.  By  lessening  the  acidity  of  the  urine  and  rendering 
soluble  the  uric  acid  which  is  present,  the  alkalies  are  equally  impor- 
tant in  carrying  out  the  present  and  the  following  indication 

4.  To  alter  the  urinary  secretion  so  as  to  prevent  the  deposition  of  calcu- 
lous material.  Notwithstanding  it  has  been  claimed  otherwise,  I think 
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it  indubitable  that  as  yet  no  practical  measure  has  been  devised  of  dis- 
solving a calculus  when  once  formed.  Even  to  alter  the  urine  so  as  to 
prevent  further  deposition  is  probably  impracticable,  except  in  cases  of 
uric  acid  or  phosphatic  diathesis.  A discussion  of  the  use  of  diuretics 
for  this  purpose  will  be  found  in  the  article  on  Potash,  which  is  the 
only  diuretic  used  to  meet  the  present  indication. 

Diuretics  are  very  naturally  divisible  into  three  sets, — the  hydra- 
gogue  diuretics,  the  refrigerant  diuretics,  and  the  alterative  diuretics. 
These  classes,  of  course,  grade  more  or  less  into  one  another,  but  they 
are  sufficiently  distinct  for  practical  purposes.  The  drags  belonging  to 
the  first  set  simply  increase  the  flow  of  water  from  the  kidneys,  and 
are  therefore  used  chiefly  for  the  relief  of  dropsy ; those  of  the  second 
division  exert  a marked  sedative  action  upon  the  system,  and  gener- 
ally do  not  increase  to  a great  extent  the  water  of  the  urine,  but  modify 
the  secretion  in  one  way  or  the  other,  and  are  mostly  given  to  render 
the  urine  less  irritant  or  for  their  sedative  and  eliminative  action  in 
acute  disease.  Diuretics  belonging  to  the  third  division  are  of  such 
nature  that  their  active  principles  are  eliminated  by  the  kidneyB  and 
act  upon  the  mucous  surfaces  over  which  they  pass, — for  which  purpose 
they  are  chiefly  employed. 

HYDRAGOGUE  DIURETICS. 

SCILLA— SQUILL.  U.S. 

The  bulb  of  Scilla  maritima,  a liliaceous  plant  growing  in  the  south 
of'  Europe,  especially  on  the  shores  of  the  Mediterranean.  The  bulb 
varies  in  size  from  that  of  a child’s  head  to  that  of  the  fist.  It  is  com- 
posed of  numerous  layers  or  scales,  which  separate  when  it  is  sliced  for 
drying.  As  kept  in  the  shops,  squill  is  in  horny  flakes,  of  a white  or 
red  color,  becoming  leathery  when  wet,  and  having  an  acrid  bitter  taste. 
It  yields  to  water  and  alcohol,  and  also  to  vinegar.  Scillitin  has  been 
asserted  to  be  the  active  principle  of  squill ; but  the  scillitin  of  different 
authors  is  diverse.  According  to  Reil,  there  are  two  active  principles 
in  squill,  one  of  which  he  names  Scillitin,  representing  the  diuretic  and 
expectorant  properties  of  the  drug,  while  the  toxic  and  irritant  prop- 
erties reside  in  a substance  which  he  calls  Sculein ; recently  (Arch.  f. 
Exper.  Path.  u.  Pharm.,  xi.  22)  C.  V.  Jarmersted*  has  described  a new 
principle  from  squill  ( Scillain ),  and  Merck  has  sold  three  substances  as 
derived  from  squill, — Scillin,  Scillipicrin,  and  Scillitoxin .f 


* Jarmerstod  states  that  his  scillain  increases,  and  afterwards  diminishes,  blood-pressure, 
causing  vomiting  and  purging,  and  finally  paralyzes  the  heart-muscle. 

■j.  Dr.  Fronmiiller  has  reported  ( Memorabilien , 1879,  xxiv.  250)  a series  of  experiments 
made,  upon  persons  suffering  from  various  ailments,  with  the  scillin,  scillipicrin,  and  scilli- 
toxin of  Merck.  He  found  that  soillitoxin  in  doses  of  0.45  grain  acted  as  a rather  uncertain 
diuretic,  and  frequently  caused  giddiness,  hoadacho,  and  loss  of  appetite;  scillin  seemed 
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Physiological  Action. — According  to  the  experiments  of  Chateau 
(quoted  by  Stille)  and  of  Marais,  squill  in  poisonous  dose  produces  in 
dogs  and  other  of  the  lower  animals  vomiting,  then  purging,  dulness, 
stupor,  intermittent  paralysis,  convulsions,  and  finally  death  in  the 
course  of  twelve  or  fifteen  hours.  The  temperature  always  falls. 
Professor  Schroff  ( Wochenblatt  der  Zeitschr.  der  k.  k.  Gesellsch.  zu  Wien, 
1S64,  p.  424)  has  reinvestigated  this  subject,  using  alcoholic  extracts 
of  the  red  and  white  squill,  and  also  the  scillitin  of  Merck.  Fifteen 
grains  of  the  latter  caused  in  a vigorous  rabbit  great  weakness,  mydri- 
asis, and,  after  an  hour  or  so,  tremors  gradually  becoming  violent,  par- 
tial stupor,  labored  breathing,  and  finally  death ; twenty-three  grains 
caused  in  another  rabbit  sinking  of  the  pulse-  and  respiration-rate, 
mydriasis,  diuresis,  and  death,  preceded  by  the  other  symptoms  noted 
in  the  previous  case.  The  alcoholic  extract  (fifteen  grains)  caused  (loc. 
cit,  424)  in  a large  rabbit  decrease  of  the  number  of  respirations  per 
minute,  with  rise  of  the  pulse-rate,  narrowing  of  the  pupil,  semi- 
stupor,  and  finally  death.  On  post-mortem  examination  of  rabbits 
killed  with  the  scillitin,  erosion  of  the  gastric  mucous  membrane, 
pericardial  and  sub-pleural  hemorrhages,  pulmonary  apoplexy,  bloody 
urine,  and  hyperaemia  of  the  kidney  and  brain  were  found.  In  rab- 
bits destroyed  by  the  extract,  gastric  erosion  and  the  various  hemor- 
rhages were  wanting.  It  seems  evident  that  the  scillitin  of  Merck 
does  not  represent  squill.  In  a memoir,  which  I have  seen  only  in 
abstract,  Dr.  Husemann  states  that  the  extract  of  squill  has  no  expec- 
torant properties,  that  it  acts  on  the  heart  like  digitalin,  that  its  diuretic 
powers  are  dependent  upon  its  action  on  the  circulation,  and  that  both 
m krge  and  in  small  doses  it  uniformly  produces  a rise  of  temperature 
ST  if  Wochens,  No.  13,  1875;  abstracted  Land.  Med.  Rec., 
18/6,  p-  1-0).  Husemann  also  finds  commercial  scillitin  very  uncer- 
am.  These  statements  receive  confirmation,  at  least  in  part,  from  the 
researches  of  C.  Lupmski,  who  has  found  that  scillitoxin  is  a powerful 
stimulant  to  the  peripheral  vagi  in  the  frog,  causing  slowing  of  the 
pulse,  and  in  certain  doses  diastolic  cardiac  arrest, "and  in  the  do- 
slowing  of  the  heart.  Large  doses  cause  in  the  frog  tetanic  contra 
tions  of  the  heart.  He  also  found  that  in  the  dog  far-e  doses  finX 
paralyze  he  peripheral  vagi  and  produce  a rapid  Juice  The art er a 

eXruv::rt’  parti*  * * ■*»»«*.  * the “ 

crgy,  and  partly  by  a peripherally-produced  vaso-motor  contraction 

atrutnl  tteT ,a8W611  7 ®e  remedTis 

stimulant  to  the  kidneys,  and  in  overdoses  causes  an  irritation  whoso 


(XptrUn  * S°luti°n  °f  in  water 

other  evil  symptoms  than  some  smarting  at  the  place  of  ^ * Urin6’  WUh°Ut 
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result  is  lessening  of  the  secretion,  scanty  bloody  urine,  or  absolute  sup- 
pression of  urine,  according  to  the  ingested  dose  of  the  poison.  Its 
diuretic  action  has  been  noted  in  animals  by  Schroff  and  by  Chiarenti 
(quoted  by  Stille),  and  there  can  be  no  doubt  as  to  the  power  that  squill 
has  of  increasing  the  watery  portion  of  the  urine.  I know  of  no  studies 

upon  its  action  on  the  urinary  solids. 

That  the  active  principles  of  squill  are  absorbed  is  proved  not  only 
by  its  action  on  the  kidneys,  but  also  by  the  fact  that  its  characteristic 
effects  on  the  system  have  been  seen  to  follow  its  external  application. 

(See  Stille,  Therapeutics , 2d  ed.,  vol.  ii.  p.  534.) 

Therapeutics. — As  a diuretic,  squill  is  in  great  repute,  and  is  espe- 
cially employed  in  cases  of  dropsy  where  the  condition  of  the  system 
is  atonic  and  where  there  is  no  disease  of  the  kidney.  Professors  Geo. 
B.  Wood  and  Chapman  recommend  it  very  strongly  in  cases  of  serous 
effusion  into  the  pleura  or  the  pericardium  dependent  upon  chronic  in- 
flammation of  the  membrane.  In  these  cases  it  may  often  be  advan- 
tageously combined  with  calomel.  The  combination  of  squill  and  digi- 
talis is  very  efficient  in  cardiac  dropsy.  The  one  contra-indication  to 
the  use  of  squill  is  the  existence  of  any  form  of  Bright’s  disease  or  of 

acute  irritation  of  the  kidney.  _ 

Toxicology.— Overdoses  of  squill  produce  violent  purging  and  vom- 
i+i™  with  abdominal  Gain,  lessened  or  almost  suppressed  secretion  of 


Digitalis,  in  its  geners 
cussed,  and  it  remains  on 


general  relations,  has  already  been  sufficiently  dis- 
ins  only  to  speak  of  its  employment  as  a diuretic. 
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In  the  first  place,  it  should  be  distinctly  understood  that  it  has  no 
alterative  effect  whatever,  either  upon  the  nature  of  the  secretion  or 
upon  the  mucous  membrane  over  which  that  secretion  flows.  In  other 
words,  when  it  has  any  effect  it  is  purely  a hydragogue  diuretic,  simply 
increasing  the  watery  portion  of  the  urine.  That  digitalis  has  direct 
diuretic  properties  cannot,  I think,  be  doubted.  Nor  does  it  seem  less 
certain  that  it  varies  greatly  in  their  exercise,  so  that  when  given  to 
persons  in  health  it  will  sometimes  produce  free  diuresis  and  will  at 
other  times  fail  to  do  so.  Another  point  to  be  constantly  borne  in 
mind  during  its  administration  is  the  fact  that,  like  all  the  other  effects 
of  digitalis,  diuresis  is  very  slowly  induced,  and  is  very  persistent  when 
produced  by  the  ordinary  cautious  method  of  administration.  The 
diuresis  of  digitalis  is  not  simply  a result  of  its  action  on  the  circula- 


tion, since  it  will  sometimes  appear  before  the  circulation  is  sensibly 
affected.  At  the  same  time,  it  is  very  evident  that  in  disease  the  good 
effect  of  digitalis  upon  the  renal  organs  is  often  in  large  measure  due 
to  its  action  upon  the  heart.  Thus,  in  dropsy  from  a dilated  heart  the 
renal  gland-cells  cannot  secrete  because  they  are  not  supplied  with  the 
proper  kind  and  quantity  of  blood,  their  circulation,  like  that  of  the 
remainder  of  the  body,  being  nearly  stagnant.  If  under  these  circum- 
stances digitalis  be  exhibited,  and  the  circulation  becomes  compara- 
tively free  and  active,  the  resultant  diuresis  is  wrought  out  through  a 
double  mechanism,  partly  indirectly  and  partly  directly  produced  by 
the  drug.  As  a consequence  of  these  facts,  the  clinicians  have  loim 
since  practically  determined  that  digitalis  is  especially  valuable  as 
a diuretic  m cardiac  dropsy.  Digitalis  is  also  very  useful  in  renal 
dropsy , both  in  the  subacute  and  in  the  chronic  form.  Of  course  like 
everything  else,  it  frequently  fails  in  these  varieties  of  Bright’s  disease 
but  certainly  it  should  always  be  tried.  Professor  George  B.  Wood 
asserts  that  he  has  seen  cases  of  « what  appeared  to  be  decided  and 
obstinate  attacks  of  Bright’s  disease,  with  universal  dropsy,  and  uncon- 
nec  ed  with  scarlatina,  which  yielded  completely  and  permanently  to 
he  use  of  digitalis  In  acute  suppression  of  urine,  digitalis  is  often  a 
very  valuable  remedy  when  applied  externally,  especially  when  the 
stomach  refuses  to  retain  medicines.  At  the  same  time,  it  should  be 
remembered  hat  arge  doses  of  the  drug  used  in  this  way  sometimes 
induce  very  alarming  symptoms.  Flannels  saturated  with  the  tincture 
may  be  applied  to  the  abdomen,,  or  poultices  of  the  leaves  may  be 

tTnl  h Y86?'  ntG  ( Psych0 1 and  Med-Leg.  Journ,  1875)  says 

th^best  EnJ^h  t0  ^ ^ in  °hildren>  *"»  ounces  of 

t e best  Bnglish  leaves,  and  with  a quart  of  water  u- 

.Vhioh  extends  all  round  the  body,  and  from  the 'thorax  to  the  pew“ 

Dr  e‘f  PaPnne  1 if"  " Tn  heTOl0  "*  of  «*•  ™»edy  warrantable. 

1 • , V Fanned  has  seen  (Brit.  Med.  Journ.,  March  11  1871)  almost 

f“TrePnX^  ~ °f  “ 
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Administration. — The  dose  of  the  powder  of  digitalis,  as  a diuretic, 
is  three  grains  a day  (in  divided  doses),  increased  by  a grain  every 
second  or  third  day,  until  some  sensible  effects  are  manifested.  The 
infusion  or  the  tincture  may  be  substituted  for  the  powder,  in  corre- 
sponding dose.  Digitalis,  in  the  majority  of  cases,  is  best  given  in 
combination : in  cardiac  dropsy  it  is  much  more  efficient  if  given  with 
squill ; in  renal  diseases  the  bitartrate  of  potassium  may  be  exhibited 
simultaneously.  While  our  present  knowledge  of  the  physiological 
action  of  digitalis  is  in  accord  with  the  ascertained  clinical  fact  that 
it  is  safe  to  give  the  drug  cautiously  in  the  last  stages  of  cardiac  ex- 
haustion, yet  it  should  never  be  forgotten  that,  as  a diuretic,  digitalis 
sometimes  refuses  to  act,  and  that  it  is  possible  to  produce  the  most 
profound  depression  with  it  without  inducing  the  desired  result.  It  is, 
therefore,  worse  than  useless  to  persist  with  the  medicine  to  the  danger 
of  the  patient  after  its  constitutional  effects  have  been  distinctly  pro- 
duced and  no  diuresis  has  occurred.  The  diuretic  external  use  of  digi- 
talis is  made  by  putting  a poultice  of  an  ounce  of  the  fresh  leaves  upon 
the  abdomen  of  the  patient,  or,  preferably,  flannel  cloths  wrung  out 
of  the  infusion  may  be  applied  to  the  same  part  and  covered  with  oiled 
silk,  or  half  an  ounce  to  an  ounce  of  the  tincture  may  be  sprinkled 
upon  previously-moistened  spongiopilin.  In  either  case  the  applica- 
tion should  not  be  allowed  to  stay  on  for  more  than  eight  hours,  at  the 
expiration  of  which  period  it  should  be  removed,  to  be  replaced  at  the 
end  of  six  hours  if  no  effect  has  been  produced. 

SCOPARIUS— BROOM.  U.S. 

Scoparius  is  the  dry  tops  of  Cytisus  Scoparius,  or  the  common  broom- 
plant  of  Europe,  which  is  cultivated  in  this  country  and  has  in  some 
places  escaped  from  the  gardens.  It  occurs  as  greenish  twigs,  with 
minute  downy  leaves,  has  a bitter  nauseous  taste,  and,  when  bi  uised,  a 
peculiar  odor,  and  yields  its  virtues  to  hot  water.  Dr.  Stenhouse  dis- 
covered in  scoparius  a neutral  crystallizable  principle,  Scoparin,  whose 
physiological  and  therapeutic  action  has  not  been  sufficiently  investi- 
gated in  order  for  us  to  arrive  at  a positive  conclusion,  but  which  ap- 
pears to  represent  the  purgative  and  diuretic  influences  of  the  diug, 
also  a liquid  alkaloid,  Sparteine , which  has  already  been  discussed  under 
the  head  of  Cardiac  Stimulants. 

In  very  large  doses,  scoparius  produces  in  man  free  purging,  and 
even  vomiting ; but  as  ordinarily  administered  it  is  simply  a most  effi- 
cient hydragogue  diuretic.  It  is  much  used  in  general  dropsy,  and  is  one 
of  the  most  reliable  remedies  of  the  class,  seldom  failing  unless  the 
structural  lesions  are  such  as  to  prevent  any  diuretic  from  acting.  t 
is  best  o-iven  in  decoction, — half  an  ounce  of  the  tops  in  a pint  oi  v atei 
boiled  down  to  half  a pint.  Of  this  an  ounce  may  be  given  every  three 
hours  until  some  effect  is  produced ; or  a fluid  extract,  which  is  not 
officinal,  may  be  given  in  half-drachm  doses. 


DIURETICS. 


713 


Blatta  — Tlio  dried  bodies  of  the  Blatta  orientals,  or  cockroaches, 
have  lone  been  popularly  used  in  Russia  as  a remedy  for  dropsy.  Bogo- 
molov found  in  them  a crystalline  principle  which  he  called  Antihydro- 
pin  * Under  their  influence  the  sweat  and  urine  are  said  to  be  greatly 
increased  and  the  dropsy  rapidly  to  disappear.  When  the  urine  con- 
tains albumen,  this  is  greatly  lessened  or  disappears  entirely.  The 
proper  dose  is  uncertain.  Bogomolow  ( Lond . Med.  Record , 18 7 7,  p.  502) 
gives  four  and  a half  grains  three  times  a day  to  children.  Probably 
fifteen  to  twenty  grains  daily  is  about  the  proper  commencing  dose  for 
the  adult. 

Spiritus  2Etheris  JSTitrosi,  U.S. — Sweet  Spirit  of  Nitre  will  be  con- 
sidered in  the  class  Diaphoretics,  in  detail.  Suffice  it  for  the  present 
to  state  that  when  given  in  a single  large  dose  (a  teaspoonful  to  a table- 
spoonful) and  the  patient  afterwards  kept  cool,  sweet  spirit  of  nitre  acts 
as  a moderately  efficient  diuretic,  increasing  the  watery  portion  of  the 
urine,  but  not  to  such  an  extent  as  to  render  the  drug  available  for  use 
by  itself  in  dropsy.  It  acts  upon  the  kidneys  as  a mild,  soothing 
stimulant,  and  is  mostly  employed  as  an  .adjuvant  to  more  powerful 
diuretics,  or  by  itself  when  there  is  simply  diminished  renal  excretion 
of  functional  origin,  or  when  the  kidneys  suffer  from  slight  congestion, 
as  shown  by  aching  in  the  loins  without  other  more  serious  symptoms. 

Caffeine  is  one  of  our  most  valuable  diuretics.  For  an  account  of 
its  properties,  see  Caffeina.  It  is  also  probable  that  pilocarpine  is  of 
great  value  as  a diuretic.  See  Jaborandi. 

REFRIGERANT  DIURETICS. 

POTASSIUM.  (K.) 

The  salts  of  potassium,  like  the  substance  itself,  are  very  poisonous 
to  the  lower  animals.  According  to  Dr.  Paul  Guttmann,  they  are  all 
exactly  alike  in  the  character  and  the  intensity  of  their  action ; but 
further  experimentation  is  wanting  before  this  point  can  be  considered 
as  decided,  and  I have  preferred  to  study  the  bromide  entirely  separate 
from  its  congeners. 

In  the  experiments  of  Podocaepow  ( Virchow's  Archiv,  1866,  Bd. 
xxxv.  p.  460)  it  was  found  that  one  cubic  centimetre  of  a solution  of 
the  chloride  (one  to  five),  given  to  a frog  by  the  stomach,  would  in 
eight  minutes  cause  abolition  both  of  voluntary  and  of  reflex  move- 


* J.  Tsohernischew  (Schmidt’  h Jahrb.,  oxcvii.  205)  states  that  he  has  found  in  the  cock- 
roach a very  powerful  poison,  Blattxc  acid,  which  produces  in  frogs  paralysis  of  the  heart 
and  motor  nervous  system.  In  the  mammal  small  doses  slow  the  pulse  without  affect- 
ing the  vagi,  while  large  doses  paralyze  the  vagi  and  increase  the  pulse-rate.  The  blood- 
pressure  is  reduced  by  a direct  aotion  upon  the  vaso-motor  centro.  The  secretion  of  urine  is 
increased  from  five-  to  ninefold  by  even  moderate  doses. 
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ments.  After  from  fifteen  to  twenty  minutes,  cardiac  arrest  occurred. 
Upon  mammals  similar  results  were  obtained,  but  the  abolition  of  mo- 
tility was  apparently  not  so  profound  as  in  the  frog.  Thus,  four  or  five 
drachms  of  the  chloride  of  potassium  injected  into  the  stomach  of  the 
dog  caused  bloody  stools,  reduction  of  temperature,  muscular  weakness, 
and  death  without  convulsions.  Although  in  most,  if  not  all,  of  the 
reported  cases  of  poisoning  by  potash  salts,  the  most  prominent  symp- 
toms are  those  due  to  the  local  action  upon  the  alimentary  canal,  yet  it 
would  seem  that  poisonous  doses  act  upon  man  as  upon  other  mammals, 
as  great  feebleness  of  pulse  and  lowering  of  temperature  have  been 
noted  as  constant  phenomena. 

Circulation. — The  most  marked  action  of  the  potash  salts  is  upon 
the  heart.  When  a frog  is  killed  by  a salt  of  potash,  the  heart*  is 
arrested  in  diastole,  according  to  both  Podocaepow f and  Guttmann. 
The  blood-current  before  death  is  greatly  lessened  in  force,  as  was  deter- 
mined by  Podocaepow  by  watching  the  circulation  in  the  web,  and  by 
comparative  experiments  in  regard  to  the  rate  at  which  blood  flowed 
from  wounded  vessels  in  poisoned  and  in  unpoisoned  frogs.  In  mam- 
mals, potash  influences  the  heart  even  more  markedly  than  in  cold- 
blooded animals.  Ten  or  fifteen  grains  of  the  chloride  quickly  injected 
into  the  jugular  vein  suffice  to  produce  instant  cardiac  death.  Accord- 
ing to  Aubert  and  Dehn  ( Pfluger's  Archiv,  1874,  p.  122),  for  a few 
seconds  before  complete  suspension  of  movement  there  are  irregular, 
“ stormy”  convulsions,  which  run  through  the  heart  in  a sort  of  peri- 
staltic manner  with  great  rapidity,  but  have  no  effect  in  expelling  the 
blood.  A curious  fact  discovered  by  Aubert  and  Dehn  is  that  the 
effect  of  the  potash  is  not  permanent  unless  it  has  continued  a certain 
length  of  time.  Thus,  a hound  received  into  its  jugular  a fatal  dose 
of  the  chloride  of  potassium,  and  ten  seconds  after  all  pulsations  had 
ceased  the  crural  artery  of  a second  dog  was  connected  with  the  jugu- 
lar of  the  poisoned  animal,  when  the  heart  recommenced  its  move- 
ments, only  to  cease  again  after  a time.  The  action  of  a poisonous 
dose  of  potash  upon  the  heart  appears  to  be  a local  one.  Traube  found 
that  when  death  in  the  dog  was  produced  by  injection  into  the  jugular 
the  heart-muscle  failed  entirely  to  respond  to  electricity.  In  this  case, 
however,  the  heart  received  at  once  the  full  dose  of  the  poison,  and  the 
careful  experiments  of  Podocaepow  and  of  Guttmann  have  shown  that 
when  the  potash  is  introduced  gradually  and  in  the  more  ordinary 
methods  into  the  circulation,  the  contractility  of  the  cardiac  muscle, 


'*  The  poisonous  influence  of  potash  upon  the  heart  was,  I beiiere,  first  discovered  by 
Black  (Compies-Rendus,  1839),  and  has  been  confirmed  by  Bouchardat  (Annuaire  de  Thfra- 
peutique,  1844),  by  Grandeau  (Robin’s  Journal  de  V Anatomic,  1864),  by  Rabuteau  (L’  Union 
Mfdicale,  1871),  and  by  others. 

f Virchow’s  Archiv,  Bd.  xxiii.  It  is  proper  to  mention  that  Podocaepow  states  on  p.  506 
that  the  arrest  is  sometimes  systolio,  sometimes  diastolic,  although  on  p.  511  he  asserts  that 
the  arrest  never  occurs  in  systole. 
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although  very  much  impaired,  is  not  at  the  time  of  death  entirely 
destroyed ; in  frogs  it  is  less  affected  than  in  warm-blooded  an, male. 
Guttmann  has  found  that  previous  section  of  the  vagi  has  no  influence 
upon  the  action  of  large  doses  of  potash,  which  therefore  cause  diastolic 
arrest  by  a direct  impression  upon  the  cardiac  muscle. 

Although  the  effects  of  large  doses  of  compounds  of  potassium  on 
the  heart  appear  to  be  made  out,  definite  knowledge  is  still  wanting 
in  regard  to  small  doses.  Traube  {Gesammelte  Beitrage,  Bd.  1.  p.  386) 
asserts  as  the  result  of  his  experiments  that,  injected  into  the  blood  m 
doses  of  two  or  three  grains,  the  nitrate  of  potassium  produces  a fall 
in  the  pulse  and  a rise  in  the  arterial  pressure.  Aubert  and  Dehn 
(. Pflugefs  Archiv,  1874,  p.  126)  have  experimented  with  a number  of 
the  salts  of  potash,  and  found  that,  with  the  exception  of  the  per- 
manganate, they  all  act  upon  the  circulation  in  the  manner  just  de- 
scribed. If  larger  doses  of  the  potash  preparations  were  employed, 
the  rise  was  preceded  by  a temporary  fall  of  pressure,  and  if  the  doses 
were  still  larger,  the  fall  was  permanent.  The  first  fall  of  pressure,  as 
well  as  the  permanent  impression  produced  by  large  doses,  was  prob- 
ably caused  by  the  direct  action  of  the  drug  upon  the  heart-muscle. 
The  cause  of  the  rise  is  still  enveloped  in  obscurity,  as  is  also  the  man- 
ner in  which  potash  affects  the  pulse-rate.  Traube  affirms  that  if  the 
vagi  be  cut  after  exhibition  of  the  potash  salt,  the  lessened  pulse-rate 
instantly  becomes  rapid,  and  the  already  increased  arterial  pressure 
rises  still  further.  The  same  observer  also  found  that  after  section  of 
the  pneumogastrics  small  doses  of  the  nitrate  produced  a fall  in  the 
pulse,  with  increased  arterial  pressure  ; but  on  a repetition  of  the  dose 
in  the  same  animal  no  lessening  of  the  pulse-frequency  was  perceptible, 
while  each  time  the  pressure  rose.  This  seems  to  indicate  that  the 
cardiac  action  of  the  drug  is  independent  of  the  inhibitory  apparatus, 
which  is  confirmed  by  the  experiments  of  Aubert  and  Dehn  (loc.  cit.,  p. 
145)  upon  atropinized  dogs.  It  is  very  probable,  but  not  in  any  way 
proved,  that  the  rise  of  pressure  is  brought  about  through  the  vaso- 
motor nerves.  Both  Podocaepow  (loc.  cit.,  p.  515)  and  Aubert  and 
Dehn  (loc.  cit.,  p.  150)  have  called  attention  to  the  very  temporary 
effect  of  the  potash  injections : thus,  after  small  doses  the  arterial  press- 
ure returns  to  its  normal  position  in  three  minutes ; after  large  doses 
the  maximum  effect  is  reached  in  ten  minutes.  Aubert  and  Dehn  also 
assert  that  there  is  no  cumulative  action,  many  small  doses  given  at 
brief  intervals  leaving  no  residual  effect ; but  this  is  in  direct  opposi- 
tion to  the  statements  of  Guttmann.  Kohler  affirms  that  after  section 
of  the  spinal  cord  potash  salts  have  less  influence  upon  the  heart,  and 
that  larger  doses  are  required  to  kill  (Centralbl.  f.  Med.Wiss.,  1877,  p. 
675).  The  only  fixed  conclusion  warranted  by  the  evidence  is  the  abso- 
lute necessity  of  further  investigation.  Mairet  and  Combemale  assert 
that  even  after  moderate  doses  of  the  nitrate  of  potassium  changes  can 
be  seen  in  the  red  blood-corpuscles,  which  become  granulated  and  some 
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of  them  larger  than  normal  ( Comptes-Rendus  Soc.  de  Biolog .,  1887,  vol. 
iv.  pp.  57  and  63). 

Muscular  and  Nervous  Systems. — The  action  of  the  drug  upon  the 
motor  system  is  more  marked  in  cold-  than  in  warm-blooded  animals. 
Podocaepow  believes,  but  does  not  definitely  prove,  the  paralysis  of 
both  voluntary  and  reflex  movement  to  be  of  muscular  origin.  The 
much  more  elaborate  experiments  of  Guttmann  show  that  the  muscles 
of  poisoned  frogs  are  not  only  excitable  at  the  time  of  death,  but  are 
nearly  as  sensitive  as  normal  muscles,  and  maintain  their  excitability 
nearly  as  long  after  death.  As  both  nerve-trunks  and  muscles  are 
capable  of  performing  their  functions  in  the  dying  frog,  Guttmann 
concludes  that  the  paralysis  is  of  spinal  origin,  a conclusion  which  he 
confirmed  by  tying  the  aorta  directly  above  its  bifurcation  and  then 
administering  the  potash,  when  the  paralysis  appeared  as  early  in  the 
protected  hind  legs  as  in  the  non-protected  front  ones. 

By  an  elaborate  series  of  experiments,  Drs.  Ringer  and  Murrell  have 
shown  that  the  potash  salts,  in  sufficient  concentration,  act  powerfully 
upon  the  cerebrum,  the  motor  and  sensory  nerves,  and  the  muscles ; in 
a word,  that  they  are  poisonous  to  all  the  higher  forms  of  tissue.  In 
poisoning,  however,  the  brain  and  spinal  cord  are  paralyzed  much  more 
quickly  and  deeply  than  are  the  peripheral  nervous  and  muscular  tissues ; 
consequently,  in  general  poisoning  the  symptoms  are  produced  through 
the  higher  nerve-centres  ( Journal  of  Physiology , i.  88).  All  of  the  potash 
salts  probably  act  in  a similar  manner*  as  depressants  of  the  spinal  cord, 
their  power,  according  to  the  experiments  of  Ringer  and  Morshead 
( Journ . Anat.,  xii.  82),  being  in  direct  proportion  to  the  amount  of 
potash  they  contain. 

General  Influence. — Outside  of  the  body,  potash  favors  very  greatly 
the  oxidation  of  organic  substances.  Thus,  when  olein  is  exposed  to 
ozone  no  change  occurs,  but  if  potash  be  added  rapid  oxidation  follows. 
Again,  when  albumen  or  hasmatin  is  dissolved  in  water  no  change,  or  a 
very  slow  one,  occurs,  but  if  potash  be  added  the  organic  principle  is 
oxidized  with  extraordinary  rapidity.  Whether  a similar  influence  is 
or  is  not  exerted  within  the  body  is  not  as  yet  completely  determined, 
but  the  present  evidence  strongly  indicates  that  it  is.f  The  fall  of  tem- 
perature produced  by  poisonous  doses  of  potash  salts  would  seem  to 
point  to  lessened  oxidation,  but  is  probably  simply  the  result  of  the  pro- 
found depression  of  the  circulation.  The  chief  arguments  in  favor  of 
the  theory  of  increased  oxidation  in  the  system  as  yet  brought  forward 
have  been  drawn  from  the  studies  of  the  action  of  the  drug  upon  the 
urinary  excretion  in  health  and  in  disease.  Potash  and  its  salts  admin- 


* Ringer  and  Murrell,  applying  the  chlorides,  iodides,  and  bromides  of  potassium  and 
ammonium  directly  to  the  ends  of  tho  afferent  nerves,  found  that  they  paralyzed,  the  effect 
of  the  potassium  being  much  the  most  powerful  and  permanent,  that  of  ammonium  the  next, 
and  that  of  sodium  the  least  (Journ.  Anat.,  xii.  71). 

f Lehman  was,  I believe,  the  first  to  originate  the  oxidation  theory. 
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istered  in  sufficient  quantity,  under  ordinary  circumstances,  not  only 
increase  the  watery  portion  of  the  urine,  but,  as  Professor  E.  A.  Parkes 
and  others  have  demonstrated,  they  do  more.  In  an  elaborate  series 
of  experiments  upon  himself,  Professor  Parkes  found  (Brit,  and  For. 
Med.-Chir.  Rev.,  1853,  xi.  258)  that  liquor  potass®  (fS'i)  when  taken 
fasting  produced  in  from  thirty  to  ninety  minutes  an  increased  flow  of 
slightly  acid  urine  containing  the  whole  of  the  alkali  and  organic  matter, 
which  differed  in  quality  from  that  ordinarily  found  in  urine,  and  was 
also  larger  in  amount  than  normal.  An  organic  acid,  certainly  neither 
uric  nor  hippurie,  was  believed  to  form  a part  of  the  solid  matter  by 
Parkes,  avIio  attributes  the  alteration  of  the  urinary  solids  to  the  oxi- 
dizing influence  of  the  potash.  Taken  after  meals,  the  liquor  potass® 
acted  simply  as  an  antacid,  and  had  no  perceptible  effect  upon  the  urine. 
Both  the  acetate  and  the  nitrate  of  potassium  in  Parkes’s  experiments 
failed  to  act  on  the  urine,  probably  because  taken  in  too  small  doses,  for 
it  is  a fair  presumption  that  their  oxidizing  influence  is  less  than  that  of 
potash  itself.  Certainly  other  experimenters  have  found  that  they  do 
influence  the  urinary  excretion.  Golding  Bird  found  (On  Urinary  De- 
posits, 2d  Amer.  ed.,  1859,  p.  356)  that  in  a case  carefully  tested,  under 
favorable  circumstances,  three  drachms  of  the  acetate  of  potassium 
increased  the  solids  of  a dog’s  urine  from  four  hundred  and  sixteen  to 
seven  hundred  and  eighty-two  grains,  or,  deducting  all  the  eliminated 
potash,  to  over  six  hundred  grains.  The  increase  of  the  uric  acid  was 
about  thirty-two  per  cent. ; of  the  urea,  about  sixty  per  cent. ; of  ex- 
tractives,. including  kreatine,  kreatinine,  etc.,  about  twenty  per  cent. ; 
or,  speaking  absolutely,  the  uric  acid  was  increased  eighty-five  grains, 
the  urea  seventy-two  grains,  and  the  extractive  thirty-six  grains.  Ra- 
buteau  (D  Union  Med.,  1871,  p.  389)  found  that  the  daily  ingestion  of 
seventy-five  grains  of  the  chloride  of  potassium  caused  an  increase  of 
twenty  per  cent,  in  the  amount  of  urea  discharged.  Aug.  Dehn  has 
also  , experimentally  found  that  the  potash  salts  greatly  Increase  the 
elimination  of  urea  (Pfluger's  Arch.,  xiii.  368). 

The  various  studies  which  have  been  made  as  to  the  action  of  the 
potash  salts  in  disease  seem  to  bear  out  the  oxidation  theory  In  six 
observations  upon  subjects  affected  with  what  may  be  termed  indif- 
ferent diseases,  such  as  lead-palsy,  Parkes  (Brit,  and  For.  Med.-Chir. 
Rev.,.  1854  xiv.)  found  that  the  urea  was  increased,  and  also  the  sul- 
phuric  acid,  by  the  use  of  drachm  doses  of  liquor  potass®.  Dr.  Austin 
Flint  (American  Med.  Monthly,  Oct.  I860)  has  studied  the  effect  of  the 
nitrate  of  potassium  upon  a number  of  persons  suffering  from  various 
diseases,  and  found  that  it  very  greatly  increases  the  amount  of  solids 
in  the  urine.  In  rheumatism  Professor  Parkes  found  that  the  liquor 
potass®  increased  the  elimination  of  sulphuric  acid,  but  had  no  decided 

uence  on  the  uric  acid.  He,  however,  used  such  small  doses  of  the 
drug  as  not  to  get  the  effect  obtained  in  the  alkaline  treatment  of  the 
disease,  since  he  expressly  states  that  the  urine  remained  acid  (Brit 
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and  For.  Med.-Chir.  Rev.,  1854).  Rheumatism,  gout,  and  the  uric  acid 
diathesis  certainly  bear  some  relation  with  one  another.  It  has  long 
been  customary  to  use  potash  salts  in  excess  of  uric  acid  in  the  urine, 
and  the  relief  obtained  has  been  believed  to  be  due  to  the  conversion 
of  the  acid  into  a urate.  Dr.  Basham  affirms  ( Practitioner , 1870,  vol.  v.), 
however,  that  as  the  result  of  a series  of  analyses  he  has  found  that  in 
uric  acid  diathesis  not  only  is  there  a great  increase  of  the  urea  during 
the  use  of  potash,  but  also  that  the  uric  acid,  either  free  or  combined,  in 
the  urine  is  greatly  diminished.  Dr.  Basham,  remembering  that  Mr. 
Schunck  had  proved  that,  under  the  oxidizing  power  of  potash,  uric 
acid  outside  of  the  body  is  converted  into  oxaluric  acid,  which  in  its  turn 
is  readily  metamorphosed  into  oxalic  acid  and  urea,  carefully  examined 
the  urine  of  gouty  patients  taking  the  potash,  and  found  that  not  only 
was  the  urea  increased,  but  that  oxalic  acid  also  appeared  as  the  uric 
acid  decreased,  and  that  the  urine,  on  standing,  deposited  crystals  of 
oxalate  of  calcium,  although  none  of  these  could  be  found  in  it  when 
first  voided.  This  research  of  Dr.  Basham  certainly  seems  to  demon- 
strate that  in  uric  acid  diathesis  the  potash  salt  increases  the  oxida- 
tion and  the  ultimate  metamorphosis  of  tissue.  Where  this  occurs, 
whether  in  the  blood,  in  the  kidney,  or  in  the  urine  itself,  is  not  at 
present  determined. 

Rabuteau,  in  his  experiments  with  the  chloride,  found  that  the  urine 
maintained  its  acidity.  It  is  notorious,  however,  that  large  doses  of 
the  acetate,  carbonate,  or  citrate  of  potassium  produce  alkalinity  of  the 
urine.  The  explanation  of  the  apparent  contradiction  is  that  the  vege- 
table salts  are  destroyed  in  the  system  and  eliminated  as  alkaline  car- 
bonates, while  the  nitrate,  and  probably  chloride,  sulphate,  and  similar 
compounds,  pass  entirely,  or  in  great  part,  unchanged  through  the  body. 
A proof  of  the  latter  fact  is  furnished  by  Professor  Alfred  S.  Taylor 
{Guy's  Hospital  Reports , 1863,  p.  177),  who  from  the  urine  of  a patient 
taking  two  hundred  and  seventy  grains  of  the  nitrate  daily  obtained 
158.7 ^grains  of  the  ingested  salt  per  diem.  A portion  of  the  potash 
salts  escapes  through  the  intestines,  as  Dr.  Kramer  ( Annales  d’ Hygiene 
Publique  et  de  Med.  Leg.,  vol.  i.,  1843)  has  found  the  nitrate  m the  fieces 
of  animals  taking  it ; and  it  is  much  more  probable  that  the  nitrate  not 
accounted  for  in  Dr.  Taylor’s  investigation  was  eliminated  by  the  intes- 
tines than  that  it  was  decomposed  in  the  system.  If,  as  there  is  much 
reason  to  believe,  a vegetable  acid  when  given  alone  passes  through  the 
system  in  great  measure  unchanged,  while,  as  asserted  by  Dr.  Munch 
(Archiv  des  Yereins  fur  gemein.  Arbeiten,  1863,  p.  370),  and  as  seems  to 
follow  from  the  facts  already  brought  forward,  the  same  acid  is  found 
when  combined  with  an  alkali  to  be  oxidized  and  converted  into  carbonic 
acid  there  is  in  this  strong  corroboration  of  the  belief  that  the  potash 
salts  increase  oxidation  in  the  system.  Putting  all  the  evidence  together, 
it  seems  to  me  that  the  oxidation  theory  must  be  accepted  as  exceedingly 
plausible  and  probable,  although  not,  perhaps,  absolutely  proved. 
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When  a potassium  salt  is  given  in  large  doses  for  a long  time,  it 
produces  a condition  of  dyscrasia,  with  impoverishment  and  excessive 
fluidity  of  the  blood.  How  or  why  it  has  this  action  is  unknown,  as 
indeed  is  the  exact  nature  of  the  changes.  Yery  probably  there  is  some 
connection  between  these  changes  and  the  oxidizing  power  of  the  drug  ; 
hut  any  theory  in  the  present  imperfect  state  of  our  knowledge  could 
at  best  be  only  an  ingenious  speculation. 

Our  knowledge  of  the  physiological  action  of  the  potassium  salts 
seems  to  show  that  the  vegetable  salts  and  the  carbonates  are  equiva- 
lents, but  that  the  mineral  salts  are  more  or  less  peculiar  and  individual ; 
and  clinical  experience  confirms  this.  There  is,  however,  one  excep- 
tion : the  bitartrate  of  potassium  appears  to  act  differently  from  the 
other  vegetable  acid  salts,  and,  although  direct  proof  is  wanting,  prob- 
ably is  not  decomjDosed  in  the  system.  Potash  itself  is  never  used  to 
affect  the  system,  on  account  of  its  irritant  properties ; and  its  local 
action  will  be  discussed  under  the  headings  of  Escharotics  and  Antacids. 
I shall  here  group  together  all  the  potassium  vegetable  salts,  except  the 
bitartrate. 

POTASSII  CARBONAS. 

The  potash  of  commerce,  obtained  from  wood-ashes  and  other 
sources,  occurs  in  the  form  of  fused,  stony  masses,  variegated  in  color, 
and  of  a caustic,  burning  taste ; when  purified  so  as  to  form  pearlash, 
it  becomes  of  a bluish-white  color.  When  further  purified  so  as  to  con- 
form with  the  officinal  tests,  it  occurs  as  a coarse,  granular,  whitish 
powder,  very  deliquescent,  soluble  in  its  weight  of  water,  insoluble  in 
alcohol.  It  should  contain  only  traces  of  the  sulphate,  chloride,  and 
silicate  of  potassium. 


Potassii  Bicarbonas,  U.S.— Bicarbonate  of  Potassium,  is  manufac- 
tured  by  passing  carbonic  acid  gas  through  a solution  of  the  carbonate 
m distilled  water.  It  occurs  in  transparent,  colorless  crystals,  not  deli- 
quescent. slightly  alkaline  to  the  taste  and  to  test-paper.  It  dissolves 
in  foui  times  its  weight  of  boiling  water,  but  is  insoluble  in  alcohol 
TberapeuticaHy  the  carbonate  and  bicarbonate  are  of  equal  value, 
except  that  the  carbonate  is  more  irritant  than  the  bicarbonate,  and  is 
herefore  not  so  well  borne  by  the  stomach.  On  account  of  its  niuseous 

The' Iddosi J 1 A t n0t  80  aVai'able  “ th6  acetote  OT  *<>  ^rate. 

“uttan  b'cartocate  is  half  an  ounce  daily,  given  in  diluted 


-Potassii  Citras,  U.S .-Citrate  of  Potassium  is  a whitish  granular 

it  rr  , ; °r  Very  8li«ht'y  a<=i<*  reaction,  freely  soluble 

in  water  It  is  the  least  offensive  to  the  palate  of  all  the  potash  salts 

s ff  tr of  PrL  < 

Acid,  720  grs. ; Water,  24  fS),  and  the  Neutral  7Ze  JjZ 
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Citratis,  U.S., — Lemon-juice,  Oj ; Bicarbonate  of  Potassium,  enough  to 
neutralize),  have  been  long  used  as  diaphoretics  in  sthenic  fevers.  The 
dose  is  half  a fluidounce  to  one  fluidounce  every  one  or  two  hours.  A 
very  elegant  method  of  exhibiting  neutral  mixture  is  in  the  form  of 
Effervescing  Draught.  It  is  especially  useful  when  there  is  any  tendency 
to  sick  stomach.  It  should  be  prepared  in  two  solutions:,  one  consist- 
ing of  lemon-juice  and  water,  equal  parts,  or  of  citric  acid  5u,  water 
fgiv;  the  other  of  bicarbonate  of  potassium  3b  water  fgin.  An  ounce 
of  each  of  the  solutions  is  to  be  put  together,  and  the  whole  to  be 
drunk  during  effervescence. 


Potassii  Acetas,  U.S.— Acetate  of  Potassium  is  a perfectly  neutral 
white  salt,  of  a decidedly  saline  taste,  extremely  deliquescent  and  sol- 
uble in  half  its  weight  of  water.  It  is  made  by  dissolving  the  ^car- 
bonate in  acetic  acid,  and  evaporating.  It  occurs  sometimes  as  soft, 
fibrous  masses,  at  other  times  it  has  a foliated  structure. 

Therapeutics. — An  important  use  of  the  vegetable  salts  of  Potas- 
Bium  is  in  acute  inflammatory  rheumatism.  Before  the  introduction  of 
the  salicylates  the  alkaline  treatment  was  the  best  that  was  known  or 
cases  of  thoroughly  acute  rheumatism:  the  medicine  must  be  given 
freely,  an  ounce  to  an  ounce  and  a half  in  the  day,  and  be  persisted  m, 
opium,  of  course,  being  at  the  same  time  employed  m as  large  doses  as 
are  required  to  relieve  the  pain  ; after  a few  days,  when  the  violence ■ o 
the  symptoms  has  abated  and  decided  anaemia  appears,  the  exhibitio 
of  the  drug  should  be  discontinued  and  iodide  of  potassium  with  tonics 
be  substituted.  In  cases  subacute  from  the  beginning  I have  found  a 
combination  of  the  iodide  and  acetate  of  potassium  very  efficient,  ten 
grains  of  the  former  and  thirty  of  the  latter  being  administered  three  or 
four  times  a day.  The  potash  probably  does  good  m rheimatism  by 
lowering  arterial  action,  by  favoring  oxidation  and  elimination  of  pa  ^ 
tially  effete  materials,  and  by  neutralizing  excessive  acidity  Be  the 
method  what  it  may,  I have  no  doubt  of  the  great  clinical  value  of  the 
remedy,  its  efficiency  being  in  direct  proportion  to  the  acuteness 

"“IrdeturaZ^Lh  salts  are  very  useful  in  various  diseases. 
Attentionhas  been  especially  called  by  Dr.  Golding  Bird  to  their  value  in 
that  class  of  cases  spoken  of  as  “ chronic  biliousness:'  In .chrome maUr 
noisonino  in  catarrhal  jaundice,  and  in  the  jaundice  of  simple  hepatic 
Ca  they  are  often  of  use.  In  uric  acid  gravel  and  in  «nc  aai  caU 
cuius  there  can  be  no  doubt  of  the  value  of  potash  as  a prophy  actic  a 
a preventive  of  the  formation  or  deposition  of  the  unc * ' , 

remedy  has  also  been  used  to  dissolve  unc  acid  calculi , but  the  res 
Tffcr  such  slight  encouragement  that  it  is  only  necessary  here  to  give  a 
refereuce  to  the  work  of  Dr.  fc  Boberts  (On  Urmary  and  Bcnal 

usually  exhibited,  the  potash  salts  are  ex- 
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ceedingly  distasteful.  There  is  no  need  of  this  whatever.  The  citrate 
may  be  given  dissolved  in  lemon-juice,  or,  what  is  a still  more  pleasant 
method,  a syrupy  solution  of  the  bicarbonate  and  the  citrate  may  be 
made,  of  such  a strength  that  every  tablepoonful  of  it  shall  contain 
half  a drachm  of  each  salt.  At  the  time  of  exhibition  one  or  two 
tablespoon fuls  of  this  may  be  put  in  a little  water,  and  to  it  be  added 
a large  tablespoonful  of  lemon-juice,  the  whole  to  be  drunk  while  effer- 
vescing. If  the  patient  takes  in  the  course  of  the  day  six  of  the 
largest  doses  mentioned,  the  whole  amounts  to  an  ounce  and  a half 
of  the  citrate  of  potassium.  When  the  remedy  is  used  simply  as  a 
depurant,  as  in  jaundice,  such  large  doses  are,  of  course,  not  proper ; a 
teaspoonful  of  the  alkaline  solution,  with  a corresponding  amount  of 
lemon-juice,  taken  three  times  a day,  will  generally  be  sufficient. 

Potassii  Bitaktras,  U.S. — Bitartrate  of  Potassium,  made  from  argol 
(see  Tartaric  Acid),  occurs  in  white  crystalline  crusts  or  masses,  which 
are  commonly  pulverized  before  being  sold  as  Cream  of  Tartar.  It 
usually  contains  tartrate  of  calcium,  and  is  only  sparingly  soluble  in 
cold  water.  It  appears  to  differ  therapeutically  from  its  congeners  in 
being  more  actively  diuretic,  and  in  acting  more  powerfully  as  a hydra- 
gogue  cathartic.  Half  an  ounce  to  an  ounce  of  it  given  at  once  will 
very  generally  cause  watery  purging.  In  this  city  it  is  probably  em- 
ployed more  frequently  in  dropsy  than  any  other  diuretic : the  usual 
plan  is  to  dissolve  an  ounce  of  it  in  a pint  of  infusion  of  juniper-berries, 
and  have  this  all  taken,  in  divided  doses,  during  the  twenty-four  hours. 
In  acute  desquamative  nephritis,  cream  of  tartar  is  a very  useful  diuretic: 
as,  however,  the  avoidance  of  irritation  of  the  kidneys  is  imperative  in 
this  disease,  the  alkaline  diuretic  should  not  be  administered  in  infusion 
of  juniper. 

The  Tartrate  of  Potassium  (Potassii  Tartras,  U.S.)  is  rarely  used  in 
medicine.  It  is  said  to  be  actively  purgative  in  doses  of  half  an  ounce. 


Potassii  Sulphas,  IJ.S. — Sulphate  of  Potassium  occurs  in  small 
aggregated,  transparent,  very  hard  crystals,  permanent  in  the  air’ 
usually  short  six-sided  prisms,  possessing  a nauseous  somewhat  bitter 
aste.  It  is  insoluble  in  alcohol,  slowly  soluble  in  nine  and  a half  times 
its  we!ght  of  cold  and  in  less  than  four  times  its  weight  of  boiling 

usuallv  Itl  A 0 fP°taSSiUm  iS  8aid  t0  be  “a  mUd  P^-gative,  operating 
usually  without  heat  or  pam  or  other  symptoms  of  irritation,”  in  doses 

a laxaBv0er  It tt ““J  ^ ^ °f  0no  0r  drachms  acting  as 

du^!L  ? , \ +0W6Jer’  VGiy  rardy  empl°yed  in  thi*  country  as  a 
of  th  J , Sa  ph  f P°tassium>  iu  d<>8es  not  a great  deal  in  excess 

irritant  Dr  M T ^ reCOmmended  bP  Petitioners,  acts  as  an 

nonuTa r 2 J ^ that  th°  Salt  is  in  France  as  a 

populai  abort, facient,  and  that  he  has  seen  very  alarming  symptoms 

produced  by  four  drachm,  „f  it.  Dr.  Taylor  record,  a case  HS 
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less  than  two  ounces  caused  in  a woman  severe  vomiting,  purging,  ab- 
dominal pain,  and  finally  death.  At  the  post-mortem  the  stomach  and 
intestines  showed  very  decided  evidences  of  inflammation. 

POTASSII  NITRAS— NITRATE  OF  POTASSIUM.  U.S. 

Nitrate  of  Potassium,  or  Nitre,  is  either  obtained  from  certain  saline 
earths,  occurring  chiefly  in  India,  hut  to  a certain  extent  in  other  por- 
tions of  the  world,  or  else  is  artificially  manufactured  in  nitre-beds 
formed  out  of  animal  and  vegetable  matter,  wood-ashes,  and  calcareous 
earth,  or,  finally,  is  obtained  from  old  plaster  rubbish.  In  the  “ nitre- 
beds,”  as  well  as  in  the  natural  saline  earths,  which  have  undoubtedly 
in  the  beginning  contained  animal  and  vegetable  matters  in  a state  of 
decomposition,  nitric  acid  is  formed  by  the  oxidation  of  ammonia,  and 
unites  with  the  bases  in  the  soil.  Most  of  the  nitre  used  in  this  country 
comes  from  Calcutta,  through  Boston,  packed  in  grass-cloth  bags. 
Chili  saltpetre  is  the  nitrate  of  sodium,  which  impregnates  certain  soils 
in  the  country  whose  name  it  bears.  It  is  undoubtedly  formed  in 
these  soils  by  a process  precisely  analogous  to  that  in  which  the  nitre 
of  India  is  produced,  except  that,  little  or  no  vegetable  matter  being 
present  to  afford  the  potassium  during  the  decomposition  of  the  animal 
matter  and  the  generation  of  nitric  acid,  the  latter  unites  with  the 
calcium  of  the  soil.  Chili  saltpetre  is  employed  as  a substitute  for 
true  saltpetre  in  the  manufacture  of  nitric  acid,  and  may  be  made  into 
the  nitrate  of  potassium  by  means  of  crude  potash. 

Saltpetre  occurs  in  more  or  less  perfect,  long,  striated,  semi-trans- 
parent, six-sided  prisms,  with  dihedral  summits;  of  a sharp,  saline, 
somewhat  cooling  taste  ; containing  no  water  of  crystallization,  but 
decrepitating  when  thrown  on  the  fire,  from  the  evaporation  of  water 
mechanically  retained  in  the  crevices  of  the  crystals ; soluble  in  four 
or  five  times  their  weight  of  cold  and  in  two-fifths  of  their  weight  ot 
boiling  water,  sparingly  soluble  in  proof  spirit,  insoluble  in  absolute 
alcohol.  At  a high  heat  they  decompose,  liberating  a large  quantity 
of  nascent  oxygen,  and  thereby  greatly  intensifying  the  combustion  of 
surrounding  objects.  The  Sal  prunelle  of  the  shops  is  a saltpetre  which 
has  been  fused  and  run  into  circular  moulds. 

Physiological  Action. — Mitrate  of  potassium  applied  to  any  lav 
surface,  or  to  a mucous  membrane,  acts  as  a violent  irritant.  As  death 
has  not  infrequently  resulted  from  its  ingestion,  while  it  has  occurred 
very  rarely  from  that  of  any  of  the  other  ordinary  salts  of  the  alkali, 
it  has  generally  been  thought  that  nitre  possesses  peculiar  properties. 
It  is  not  to  be  gainsaid,  however,  that  the  cause  of  the  death  in  nitre- 
poisoning is  very  generally  the  local  inflammation  of  the  stomach  and 
intestines  produced  by  it, — effects  dependent  simply  upon  its  irritant 
properties,  and  not  upon  any  constitutional  action ; a conclusion  be- 
coming doubly  evident  when  it  is  remembered  that  if  the  drug  be 
given  in  weak  solution  much  larger  amounts  can  be  exhibited  with 
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only  therapeutic  effects  than  would  cause  death  if  administered  in  solid 
form  or  in  very  concentrated  solution.  Thus,  in  a case  under  the  care 
of  Dr.  Wilks  ( Guy’s  IIosp.  Rep.,  vol.  ii.  p.  173,  3d  series,  1863),  a man 
suffering  from  renal  dropsy  took,  between  October  28  and  December 
26,  1862,  one  pound  twelve  ounces  and  six  drachms  of  the  nitrate  of 
potassium,  with  benefit.  As  one  ounce  has  caused  death  in  three  houi-s 
(Taylor,  Medical  Jurisprudence , 2d  ed.,  vol.  i.  p.  237),  this  patient  re- 
ceived in  fifty-nine  days  the  equivalent  of  twenty-eight  fatal  doses. 
Again,  according  to  Professor  Stille  ( Therapeutics , vol.  ii.),  Dr.  Brock- 
lesby  habitually  prescribed  one  ounce  of  the  salt  a day,  and  Dr.  Martin- 
Solon  even  two  ounces  per  diem. 

The  symptoms  of  poisoning  by  the  nitrate  of  potassium  are  pretty 
constant,  and  yet,  as  in  other  irritant  poisoning,  vary  within  certain 
limits.  Very  generally  there  is  first  an  intense  burning  pain  in  the 
stomach,  coming  on  in  a few  minutes  after  the  ingestion  of  the  poison, 
and  soon  followed  by  violent  vomiting,  and,  it  may  be,  free  purging. 
In  a little  while  collapse  develops,  with  great  muscular  weakness,  not 
rarely  with  local  convulsive  tremblings.  The  matters  vomited,  and  even 
the  stools,  may  be  bloody  (case,  Th.  Husemann,  Journal  fur  Pharmaco- 
dynamik , 1859,  ii.  178).  Sometimes  the  nervous  symptoms  predominate, 
and  the  purging  may  be  absent;  collapse,  with  slight  vomiting  and 
with  or  without  paralysis  of  the  lower  limbs,  may  alone  exist.  Sup- 
pression of  urine  has  been  noted  in  some  cases  (case,  Pharmaceut. 

ourn.,  Feb.  1846,  p.  356).  After  death,  very  grave  lesions  are  found 
m the  stomach  and  the  intestines,  such  as  intense  redness  and  cono-es- 
tion,  and  effusion  of  blood  into  the  submucous  coat,  and  sometimes  into 
the  stomach  itself.  Even  ulceration  and  corrosion  of  the  mucous  mem- 
brane have  been  observed.  It  is  evident  that  the  symptoms  previously 
detailed  as  existing  during  life  are  in  accord  with  the  post-mortem 

Tvnt™  al  PTt  t0  the  irritant  action  of  tbe  d™g  as  the  source  of 
trouble.  The  predominance  of  the  nervous  symptoms  in  some  cases  is 

no  mme  than  is  exceptionally  seen  in  other  forms  of  irritant  poisoning 

(see  Antimony),  and  is  no  proof  of  a special  action  of  the  drag  upon 

he_  nervous  system.  Sometimes,  however,  death  has  occurred,!  poh 

somng  by  saltpetre  with  great  suddenness.  In  the  only  eases  of  this 

“reC°rd"  W1hiCh  1 W met  With’  the  dose  has  bee»  very 
,,  & " 18  P0S8lble  that  the  death  was  the  result  of  the  action  of 

he  drag  upon  the  heart,  for,  like  the  other  salts  of  potash  Tt  has  1 
d,rect  paralyzing  influence  upon  the  cardiac  muscle 

to  the  c!cuTatLnn  XT"  ^ praCtiti°ners  to  be  specially  sedative 
poisoning  by  it.  r'ne  * 7 n°ted  as  occurring  occasionally  in 
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Therapeutics. — Nitrate  of  potassium  has  been  especially  used  in 
acute  rheumatism , and  when  given  in  large  doses  has  some  favorable 
influence  upon  the  course  of  the  affection.  It  is  certainly,  however,  a 
more  dangerous  remedy  than  the  vegetable  salts  of  the  base,  and,  accord- 
ing to  my  experience,  much  less  efficacious.  I can  therefore  see  no  good 
reason  for  continuing  the  practice.  If  given,  not  less  than  an  ounce 
should  he  dissolved  in  a full  quart  of  barley-water  or  other  demulcent, 
and  be  administered  in  divided  doses  during  the  twenty-four  hours. 

In  the  treatment  of  poisoning  by  saltpetre,  after  the  stomach  and 
bowels  have  been  emptied,  the  usual  means  for  the  relief  of  toxic  gastro- 
enteritis should  he  resorted  to. 

POTASSII  CHLOBAS.  U.S.— CHLOEATE  OE  POTASSIUM. 

This  salt  is  said  to  be  chiefly  prepared  by  heating  the  solutions  of 
the  hypochlorite  of  lime  and  chloride  of  potassium;  on  cooling,  the 
chlorate  of  potassium  crystallizing  out  and  the  chloride  of  calcium  re- 
maining in  solution.  Chlorate  of  potassium  occurs  in  white  rhomboidal 
plates  of  a pearly  lustre  and  of  an-  acerb  taste,  dissolving  in  sixteen 
parts  of  water  at  60°  F.,  and  in  two  and  a half  parts  of  boiling  water. 

Physiological  Action. — Upon  mucous  membranes  and  ulcerated 
surfaces  this  salt  acts  as  a powerful  irritant,  being,  I think,  even  more 
active  in  this  respect  than  the  nitrate  of  potassium.  Taken  internally 
in  sufficient  quantities  it  is  a powerful  poison,  and  it  has  frequently 
caused  death.  There  are  on  record  a large  number  of  fatal  cases,  most 
of  which  are  collected  in  the  brochure  of  Dr.  J.  von  Mering  ( Chlorsdure 
Kali,  Berlin,  1885).  To  Dr.  Jacobi,  of  New  York,  belongs  the  credit 
of  having  first  called  attention  to  the  dangerous  action  of  this  much- 
used  remedy  ( American  Med.  Times,  April,  1861,  p.  245).  The  small- 
est amount  which  will  produce  death  is  not  known,  but  in  a ca&e  re- 
corded by  Dr.  Matthisson  a little  over  half  an  ounce  taken  in  the 
course  of  several  days  proved  fatal.  Dr.  Stockvis  has  seen  the  death 
of  a man  after  four  drachms.  A drachm  in  the  course  of  a night  has 
killed  an  infant  a year  old,  and  three  drachms  a child  three  to  torn 
years  old.  In  most  cases  of  fatal  poisoning  in  the  adult  the  dose  has 
been  much  over  half  an  ounce.  The  symptoms  may  be  acute  or  sub- 
acute. In  the  rapid  cases  there  have  been  violent  vomiting,  profuse 
diarrhoea,  excessive  dyspnoea,  great  failure  of  the  heart  s action,  and 
marked  cyanosis.  In  most  of  these  cases  the  blood  has  been  found  ot 
a chocolate  color.  In  the  subacute  cases  the  gastrointestinal  symptoms 
have  been  severe,  with  generally  vomiting  of  blackish-green  matters 
and  distinct  swelling  of  the  liver  and  the  spleen.  The  urine  is  markedly 
lessened  in  quantity,  albuminous,  often  of  an  opaque  reddish-brown  or 
blackish  color,  showing  under  the  microscope  brownish  or  yellowis  - 
brown  tube-casts,  frequently  containing  the  detritus  of  blood-corpuscles. 
Hemoglobinuria  has  been  noticed  {Trans.  Internal.  Congress,  1881,  vo  . 
1.  p.  463),  and  metluemoglobin  is  a common  constituent.  The  nervous 
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symptoms  have  been  severe  delirium,  coma,  tonic  and  clonic  cramps, 
and  a peculiar  stiffness  of  the  extremities. 

Headache,  loss  of  appetite,  violent  pains  in  the  abdomen  and  other 
portions  of  the  body,  and  marked  abdominal  tenderness  have  usually 
preceded  the  loss  of  consciousness.  Hot  rarely  there  are  minute  ecchy- 
moses  upon  the  surface  of  the  body,  and  even  more  frequently  there  is 
a general  jaundice.  In  some  cases  the  patient  has  rallied  and  seemed 
to  be  on  the  road  to  recovery  when  the  fatal  relapse  has  occurred. 

After  death  the  blood  is  usually  chocolate-colored,  the  gastro-intes- 
tinal  tract  is  inflamed,  the  liver  and  spleen  are  enlarged  and  filled  with 
the  brownish  debris  of  red  blood-corpuscles,  the  bone-marrow  and  the 
brain  are  often  similarly  colored,  while  the  mucous  membranes  are 
usually  swollen  and  ecchymosed.  The  kidneys  are  profoundly  af- 
fected, their  tubules  full  of  brownish  casts  and  their  epithelial  structure 
evincing  a nephritis.  The  most  characteristic  and  probably  the  most 
important  of  the  lesions  is  the  change  in  the  blood,  which  was  first 
noticed  after  death  by  F.  Marchand  ( Virchow's  Archiv,  Bd.  lxxvii.,  1879). 
Dr.  L.  Riess  ( Berlin . Klin.  Wochenschrift,  1882)  noted  in  a case  during 
life  that  many  of  the  red  blood-corpuscles  were  decolorized,  aud  others 
contained  little  granules  of  an  elliptic  shape.  The  researches  of  Mar- 
chand s most  recent  paper  (Arch.  f.  Exper.  Path.  u.  Pharm .,  xxiii.),  which 
have  been  abundantly  confirmed,  show  that  the  changes  in  the  blood 
are  the  result  of  the  formation  of  a substance  apparently  identical  with 
the  methsemoglobin  of  Hoppe-Seyler  and  characterized  by  the  appear- 
ance in  its  spectrum  of  a blackish  line  in  the  red.  The  same  substance 
is  readily  produced  by  mixing  either  the  chlorate  of  sodium  or  the 
chlorate  of  potassium  with  human  or  animal  blood  outside  of  the  body. 

It  was  asserted  years  ago  by  Dr.  Stevens  that  when  chlorate  of 


potassium  is  taken  internally  the  venous  blood  acquires  au  arterial  hue, 
and  the  confirmatory  statements  of  Dr.  O’Shaughnessy  led  many  of  the 
piofession  to  give  credence  to  the  idea  that  the  chlorate  yields  its  oxy- 
gen to  the  blood : so  that  it  has  been  used  to  an  enormous  extent  in 
various  low  forms  of  disease  with  the  idea  of  increasing  oxidation  in 
the  blood.  It  is  most  probable  that  the  observers  just  quoted  mistook 
the  altered  coloration  of  the  blood  for  the  arterial  hue.  It  is  very  im- 
probable from  a chemical  stand-point  that  chlorate  of  potassium  should 
part  with  its  oxygen  in  the  blood  at  the  temperature  of  the  body  and 
there  is  no  proof  that  it  does  so.  It  has  been  shown  by  Rabuteau  and 
other  observers  that  chlorate  of  potassium  escapes  unchanged  with  the 
saiva,  urine  and  probably  all  the  secretions  of  the  body.  Isambert 
ound  it  in  the  tears,  the  bile,  the  nasal  mucus,  and  even  in  the  milk  of 
nursing  women.  Rabuteau  took  five  grammes  of  the  salt,  and  recovered 
from  the  urine  4.873  grammes.  Isambert,  in  two  experiments,  recov- 
ere<  respectively  ninety-five  and  ninety-nine  per  cent,  of  the  ingested 
chlorate  of  potassium  from  the  urine.  J.  von  Mering,  out  of  fifteen 
grammes  given  to  a dog,  obtained  14.7  grammes;  out  of  five  grammes 
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which  ho  took  himsolf,  he  recovered  4.62  grammes;  and  when  he 
took  but  a single  gramme  he  obtained  from  the  urine  of  the  next 
ten  hours  0.91  gramme.  From  the  saliva  and  urine  of  a case  of 
mercurial  stomatitis  in  which  five  grammes  had  been  exhibited  he 
recovered  4.54  grammes.  Indeed,  Marchand  claims,  in  experiments 
upon  the  lower  animals,  to  have  recovered  all  of  the  ingested  chlorate 
from  the  secretions,  and  we  must  conclude  that  it  practically  all  escapes 
from  the  body  unchanged.  F.  von  Mering  believes  that  some  of  the 
chlorate  of  potassium  is  reduced  in  the  system,  chiefly  because  he  thinks 
that  methsemoglobin  is  formed  by  a process  of  oxygenation.  The  exact 
nature  of  methcemoglobin  is,  however,  not  made  out:  according  to  C. 
A.  Macmunn  ( Spectroscope  in  Medicine , p.  100,  1881),  methaamoglobin 
is  probably  a mixture  of  hsematin  with  soluble  albumen,  as  it  has  been 
shown  by  Hoppe-Seyler  that  it  is  not  formed  by  oxidation.  M.  von 
Mering  in  one  or  two  instances  in  the  dog  found  a slight  increase  in 
the  chlorides  of  the  urine  during  the  administration  of  the  chlorate, 
and  it  is  possible  that  a minute  quantity  of  the  chlorate  does  undergo 
deoxidation,  but  it  must  be  considered  established  that  any  such  change 
affects  so  small  a portion  of  the  drug  as  not  to  be  worthy  of  consider- 
ation. 

The  effect  of  therapeutic  doses  of  chlorate  of  potassium  upon  the 
system  is  certainly  not  marked,  and  is  probably  the  same  as  that  of  the 
nitrate.  The  potash  seems  to  exert  some  influence,  as  Isambert  states 
that  the  drug  directly  injected  into  the  jugular  vein  paralyzes  the  heart, 
and  produces  a general  depression  similar  to  that  caused  by  the  nitrate. 
In  his  experiments  upon  himself,  Isambert  found  that  when  taken  in 
large  doses,  two  to  five  drachms  a day,  the  chlorate  caused  salivation, 
free  diuresis,  increase  of  the  appetite,  and,  when  not  well  diluted,  gastric 
irritation  ; the  urine  continued  strongly  acid,  and  contained  an  excess 

of  rosacic  acid,  uric  acid,  and  the  urates. 

Therapeutics.— The  chlorate  of  potassium  has  been  very  freely  used, 
and  with  great  asserted  advantage,  in  all  forms  of  disease  believed  to  be 
due  to  blood-poisoning,  such  as  scarlet  and  other  adynamic  fevers , diph- 
theria, scorbutus , syphilis,  and  even  hydrophobia.  As  already  stated,  t le 
theory  upon  which  this  practice  rests  has  no  foundation  in  reason  or 
science,  and  my  own  empirical  experience  with  the  remedy  has  been  m 
exact  accord  with  the  teachings  of  physiology.  I have  seen  the  chlo- 
rate repeatedly  employed  in  various  diseases  o I the  class  just  spoviii 
of  and  have  never  seen  it  do  a particle  of  good.  On  the  other  ban 
in  mercurial  and  other  forms  of  stomatitis  the  remedy  is  undoubtedly  of 
great  value ; given  in  the  form  of  a powder,  with  sugar  it  is  remarkably 
efficient  in  the  follicular  or  aphthous  stomatitis  of  children. 0 n0 

* M Laborde  {Bull.  Thirap.,  lxxxvii.,  1874)  and  M.  Tacke  {Inaug.  Dies.,  Bonn- 
havo  shown  that  the  cUorate  of 

Dr.  S.  Ringer  and  H.  Sainsbury  {London  Lancet,  1S8-,  n. 
efficient  in  stomatitis. 
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believe,  however,  that  its  influence  in  these  cases  is  othei  than  local , 
yet,  as  the  remedy  is  eliminated  with  the  saliva,  and,  theicfoie,  when 
given  internally  is  constantly  present  in  the  mouth,  the  oidinaiy  method 
of*  using  it  is  probably  the  best.  In  ascites  and  other  cLi  o^psical  affections 
it  is  valueless. 

When  used  locally , chlorate  of  potassium  acts  as  a stimulant  to  the 
various  mucous  membranes,  and  is  often  of  excellent  sei’vice  in  cases  of 
angina : it  is  even  said  to  have  been  used  advantageously  by  enemata 
in  dysentery  and  in  cholera  infantum.  The  most  generally  efficient  gargle 
that  I know  of  in  ordinary  sor.e  throat  may  be  made  by  pouring  a pint 
of  boiling  water  over  a powder  composed  of  an  ounce  of  sumach  berries 
(or  of  their  fluid  extract)  and  half  an  ounce  of  the  chlorate  of  potas- 
sium, allowing  to  simmer  in  an  earthen  vessel,  with  occasional  stirring, 
to  three-fourths  of  a pint,  straining,  and  using  in  the  ordinary  manner. 
A half-ounce  to  an  ounce  of  the  saturated  solution  of  the  chlorate  com- 
bined with  a few  drops  of  laudanum,  injected  into  the  rectum  once  or 
twice  a day  and  retained,  is  often  of  the  utmost  service  in  hemorrhoids. 

Administration. — For  manifest  reasons,  when  taken  in  large  doses 
the  chlorate  of  potassium  must  be  exhibited  in  dilute  solution.  The 
usual  dose  is  from  ten  to  twenty  grains ; as  a lotion,  from  ten  grains  to 
half  a drachm  may  be  dissolved  in  the  ounce  of  water. 

Lithii  Carbonas,  U.S. — Carbonate  of  Lithium  is  a white  powder, 
sparingly  soluble  in  water,  and  readily  distinguishable  by  the  carmine- 
red  color  which  it  imparts  to  the  flame  of  alcohol.  From  it  the  U.S. 
Pharmacopoeia  directs  that  the  citrate  (a  white,  deliquescent,  freely 
soluble  powder)  shall  be  prepared  by  solution  with  citric  acid  in  water. 
The  combining  number  of  lithia  is  so  low  that  all  its  salts  contain 
a very  remarkable  proportion  of  the  base.  We  have  but  little  accu- 
rate knowledge  of  the  physiological  action  of  lithia,  but  it  probably 
closely  resembles  potash  in  its  effects  upon  the  system.  In  twenty- 
grain  doses  I have  seen  it  apparently  produce  severe  general  prostra- 
tion, amounting  almost  to  general  paralysis,  in  a feeble  adult  female : 
but  I have  given  it  very  largely  to  other  patients  without  inducing  any 
constitutional  symptoms.  It  is  eliminated  by  the  kidneys,  rendering 
the  urine  alkaline. 

Therapeutics. — According  to  the  experiments  of  Dr.  IJre  and  of 
Dr.  Gran od,  solutions  of  the  lithia  salts  have  the  power  of  dissolving 
uric  acid  and  the  urates ; and  the  drug  was  strongly  recommended  by 
Dl.  Gai rod  in  uric  acid  diathesis  and  in  chronic  gout , given  in  doses  of 
tin  ce  01  four  grains  three  times  a day.  The  drug  was  extensively  em- 
ployed, but  fell  into  disrepute  until  recently,  when  its  claims  have  been 
revived,  especially  by  Professor  Ditterich  ( Schmidt's  Jahrbucher,  Bd.  cli. 
p.  270).  As  stated  by  the  latter  observer,  it  is  very  generally  given  in 
too  large  dose.  In  my  own  experience,  given  as  prescribed  by  Dr. 
Garrod  for  a length  of  time,  it  has  appeared  to  do  great  good  in  some 
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cases  of  chronic  gout.  Either  salt  may  be  exhibited  dissolved  in  water, 
in  doses  of  five  grains,  three  times  a day ; preferably  taken  a half-hour 
before  eating.  Dr.  Martineau,  of  Paris,  affirms  that  he  has  obtained 
very  remarkable  results  in  the  treatment  of  diabetes  mellitus  by  the 
use  of  a solution  of  lithium  carbonate  and  sodium  arseniate  in  ordinary 
carbonic  acid  water.  There  is  a form  of  diabetos  closely  connected  with 
the  gouty  diathesis,  and  in  these  cases  this  arsenical  solution  of  lithium, 
will  probably  be  of  service : from  five  to  ten  grains  of  lithium  carbonate 
and  one-thirtieth  of  a grain  of  arseniate  of  sodium  may  be  given  three 
times  a day. 

ALTERATIVE  DIURETICS. 

BUCHU— BUCHU.  U.S. 

The  leaves  of  Barosma  crenata,  and  of  other  species  of  the  genus, 
natives  of  Southern  Africa.  These  leaves,  which  are  gathered  by  the 
Hottentots,  are  an  inch  or  less  in  length,  from  three  to  five  lines  broad, 
of  various  forms,  but  always  notched  on  the  edges,  and  having  a strong, 
rather  rank,  yet  somewhat  aromatic  odor,  and  a warm,  bitterish  taste. 
They  owe  their  virtues,  which  they  yield  to  water  and  to  alcohol,  to  a 
volatile  oil  and  to  a bitter  extractive. 

Therapeutics. — Owing  to  its  bitter  principle,  buchu  is  perhaps 
slightly  tonic;  but  its  chief  medicinal  virtue  is  as  a stimulant  and 
alterative  to  the  mucous  membrane  of  the  genito-urinary  organs.  It 
does  not  very  largely  increase  the  flow  of  urine,  and  hence  is  never 
administered  in  dropsy,  but  in  all  cases  of  subacute  or  chronic  inflam- 
mation of  the  genito-urinary  organs  it  may  be  employed  with  hope  of 
success.  Its  oil  is  undoubtedly  absorbed,  and  is  eliminated  by  the  kid- 
neys, to  whose  secretion  it  imparts  its  odor.  In  chronic  pyelitis,  chronic 
cystitis,  and  irritation  of  the  bladder,  it  is  one  of  our  best  remedies, 
especially  when,  as  is  frequently  the  case,  these  diseases  are  associated 
with  a generally-lowered  systemic  tone.  As  compared  -with  turpen- 
tine, buchu  is  much  less  stimulating,  and  has  a much  more  soothing  effect 
upon  the  mucous  membranes  of  the  genito-urinary  tract.  In  irritated 
bladder,  when  the  urine  is  highly  acid,  and  when  there  is  a constant 
desire  to  urinate,  with  but  little  relief  from  mictui’ition,  buchu,  in  com- 
bination with  a vegetable  salt  of  potash  and  the  sweet  spirit  of  nitre, 
often  gives  great  relief.  The  dose  of  the  fluid  extract  (Extraction  Buchu 
Fluidum , U.S.)  is  a teaspoonful,  well  diluted,  three  or  four  times  a day. 

Pareira,  U.S. — Pareira  Brava  is  the  root  of  Chondodendron  tomen- 
tosum,  a climbing  plant  of  South  America.  There  appear  to  be  in  the 
root  one  or  more  alkaloids  (see  U.S.  Dispensatory,  15th  ed.,  p.  10S5). 
Pareira  Brava  has  been  used  with  asserted  advantage  in  chronic  cystitis, 
in  “ irritable  bladder,"  and  in  chronic  gonorrhoea,  and  appears  to  exert  a 
stimulant  action  upon  the  mucous  membrane  of  the  whole  genito- 
urinary apparatus.  It  is  said  to  be  also  tonic,  and  slightly  aperient,  so 
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that  it  is  especially  valuable  in  urinary  diseases  when  there  is  feeble- 
ness of  digestion  and  a tendency  to  costiveness.  The  remedy  should 
always  be  given  in  the  form  of  the  infusion  (gi-Oj),  or  of  the  fluid 
extract  ( Extraction  Pareirce  Fluidum,  U.S.),  of  which  the  doses  are  re- 
spectively a wineglassful  and  a teaspoonful  three  or  four  times  a day. 


TJva  Ursi,  U.S. — Bearberry  is  the  leaves  of  Arctostaphylos  Uva- 
ursi,  a low  evergreen  shrub,  indigenous  to  northern  maritime  Europe, 
and  also  to  our  northern  coasts  as  far  south  as  Hew  Jersey.  They  are 
from  half  an  inch  to  an  inch  in  length,  wedge-shaped,  thick,  coriaceous, 
with  a smooth,  rounded  margin.  The  odor  is  hay-like,  the  taste  bitter- 
ish, astringent,  and  somewhat  sweetish.  TJva  ursi  contains  gallic  acid, 
besides  a crystalline  principle  discovered  by  Mr.  J.  C.  C.  Hughes  (Aimer. 
Journ.  Phar.,  1847),  and  by  him  named  Ursin,  but  now  generally  known 
as  Arbutin.  It  occurs  in  long  acicular  colorless  crystals,  freely  soluble 
in  water,  less  so  in  alcohol  and  in  ether,  and  is  resolved  by  the  action 
of  sulphuric  acid  into  glucose  and  hydrochinone. 

Therapeutics. — TJva  ursi  is  capable  of  acting  as  a weak  astringent, 
but  has  been  long  used  in  medicine  for  its  influence  upon  the  genito- 
urinary mucous  membrane,  and  at  present  is  employed  only  in  chronic 
pyelitis , cystitis , and  other  affections  of  the  genito-urinary  mucous  mem- 
brane, when  a slightly  stimulant  and  an  astringent  action  is  desired. 
Mr.  Hughes  found  that  in  doses  of  one  grain  arbutin  is  a powerful  diu- 
retic. It  seems  to  be  free  from  poisonous  properties,  as  Jablonowski 
(Inaug.  Fiss.,  Dorpat,  1858)  took  in  forty-eight  hours  eighteen  grammes 
of  it  without  discomfort.  It  produces  a discoloration  of  the  urine 
varying  from  pale  greenish  to  dark  greenish  brown,  the  color  deepen- 
ing upon  standing.  It  has  been  proved  by  the  researches  of  Yon 
Mering  (. Pfluger's  Archiv,  1877,  xiv.  276),  of  L.  Lewin  ( Virchow's  Archiv, 
1883,  Bd.  xcii.),  and  of  Steffen  ( Untersuchungen , Wurzburg,  1883)  that 
the  discoloration  of  the  urine  is  due  to  the  breaking  up  of  the  ar- 
butin in  the  body  into  glucose  and  hydrochinone.  The  change  prob- 
ably occurs  in  the  kidneys,  as  arbutin  is  free  from  toxic  properties, 
while  Brieger  has  shown  that  hydrochinone  is  poisonous,  producing  in 
man  giddiness,  ringing  in  the  ears,  lessening  in  the  force  and  frequency 
of  the  pulse,  etc.  The  experiments  of  Lewin  indicate  that  the  arbutin 
is  the  active  principle  of  uva  ursi,  and  Forster  (Aerztl.  Intelligenzblatt , 
1881)  has  shown  that  hydrochinone*  is  a powerful  disinfectant  and  anti- 


* According  to  the  experiments  of  Brieger,  hydrochinone  produces  in  man  giddiness,  ring- 

Dr  P T M P Tr,  “T  m the  force  and  frequency  of  the  pulse.  In  the  experiments  of 
. ..  r in  icrap.  raz.,  1887,  289)  it  caused  in  the  frog  violent  convulsions,  followed  by 
paralysis  and  death  through  failure  of  the  respiration,  both  convulsions  and  parol vsis  being 

“I  < lr-°  n°e  Up°n  th°  8pinftI  oord-  Sma"  d°ses  produced  in  the  mammal  in 
~ Pre7re’  W ’ if  the  d0Se  WCre  SUfficiont’  'vas  flowed  by  a depression. 

^ ^ ParalyZ6d  and  the  h°art  iS0,ated  fr°m  f'10  centra/ nervous 

system  the  effect  of  hydrochinone  on  arterial  pressure  was  scarcely  perceptible  • so  that  it  is 

ihu  ,i  .»*».  ti..  u*,  v; 
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ferment.  It  is  stated  that  a one-per-cent,  solution  will  arrest  putrefac- 
tion and  alcoholic  fermentation,  while  one-half  per  cent,  is  sufficient 
to  check  butyric  fermentation.  On  the  other  hand,  H.  Paschkis  ( Wien. 
Med.  Presse,  1884,  xxv.  13 ; confirmed  by  H.  Laurentz,  Inaug.  Diss.} 
Dorpat,  1886)  states  as  the  result  of  the  practical  use  of  arbutin  in 
gonorrhoea  and  cystitis  that  it  does  not  effect  much  good,  and  that  only 
a portion  of  it  is  changed  into  hydrochinone,  most  of  it  being  elimi- 
nated as  arbutin.  He  believes  that  uva  ursi  is  of  value  in  genito-urinary 
diseases,  chiefly  on  account  of  its  tannic  acid  and  of  the  volatile  oil 
which  it  contains,  and  affirms  that  the  dried  extract  of  the  leaf,  the 
best  preparation,  contains  about  three  and  one-half  per  cent,  of  arbutin 
to  sixteen  per  cent,  of  tannic  acid.  In  the  hands,  however,  of  Dr.  Menche 
(Centralbl.  f.  Klin.  Med.,  1883,  p.  433),  arbutin  in  doses  of  twelve  grains 
a day  has  proved  a very  decided  diuretic  and  very  useful  in  cystitis. 
Whatever  may  be  the  value  of  •avbutin,  it  is  evident  that  the  solid 
extract  fully  represents  the  drug,  of  which  it  is  about  four  times  the 
strength.  It  may  be  given  in  drachm  doses  three  or  four  times  a day. 
The  dose  of  the  fluid  extract  (Extract um  Uvce  Ursi  Fluidum,  U.S.)  is 
two  to  four  fluidrachms  three  or  four  times  a day. 

Chihaphila,  U.S. — Pipsissewa  is  the  dried  leaves  of  Chimaphila 
umbellata,  a little  indigenous  perennial,  distinguished  from  its  inert 
congener  C.  maculata  by  the  uniform  glossy  green  of  its  leaves.  The 
latter  are  about  an  inch  and  a half  long,  wedge-shaped,  notched,  pointed, 
and  coriaceous.  They  contain  tannic  acid,  bitter  extractive,  and,  ac- 
cording to  Mr.  Samuel  Fairbank,  a crystalline  principle,  Ghimaphilin 
(see  U.S.  Dispensatory).  Pipsissewa  is  probably  about  equivalent  to 
uva  ursi  in  its  therapeutic  value,  though  perhaps  not  quite  so  actively 
diuretic.  Professor  George  B.  Wood  (Therapeutics,  vol.  i.  p.  133)  com- 
mends it  very  highly  in  external  scrofula , asserting  that  he  has  had  a 
large  experience  with  the  remedy,  and  that  in  power  over  the  disease 
it  stands  next  to  cod-liver  oil  and  the  preparations  of  iodine  and  iion. 
He  believes  that  it  acts  not  only  as  a mild  astringent  and  tonic  but 
also  as  an  alterative,  and  states  that  its  exhibition  should  be  long  con- 
tinued, the  administration  being  temporarily  suspended  whenever  theie 
is  much  fever.  The  remedy  should  be  administered  in  the  form  of 
decoction,  or  of  the  fluid  extract  (Extractum  Chimaphilce  Fluidum,  U.S.), 

large  doses  of  hydrochinone.  According  to  the  experiments  of  Martin,  this  is  mainly  due  to  an 
increase  of  heat-dissipation,  and  is,  therefore,  probably  the  result  of  a vaso-motor  P^ysis. 
H.  G.  Beyer,  in  experiments  upon  the  frog  and  terrapin  ( Amer . Journ.  Med.  Sc t.,  April,  )> 

comes  to  tho  conclusion  that  hydrochinono  affects  both  tho  heart  and  the  vessels  as  a paralyzant, 
lessening  the  rate  of  the  heart  and  the  amount  of  work  done,  and  causing  dilatation  of  tho 
arterioles.  Dr.  AntaefT  has  found  that  if  two  per  cent,  of  hydrochinono  be  added  to  fresh  urine 
the  latter  will  remain  for  many  days  without  undergoing  alkaline  fermentation,  but  that  1 
hydrochinone  be  added  to  a solution  of  urea  a rapid  decomposition  of  the  urea  occurs,  whic 
AntaefT  believes  to  bo  the  result  of  a direct  chemical  action  of  hydrochinone  on  urea  {Lancet, 

April,  1887). 
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the  doses  of  which  are  respectively  a wineglassful  and  a teaspoonful 
three  or  four  times  a day. 

T uniperus . — Juniper  is  the  fruit  of  the  common  juniper  of  Europe 
and  this  country.  These  berries  are  round,  bluish  bodies,  about  the 
size  of  a large  pea,  of  a sweetish,  terebinthinate,  aromatic  taste.  They 
owe  their  properties  to  a volatile  oil  ( Oleum  Juniperi),  which  is  officinal. 
They  yield  to  boiling  water  and  to  alcohol.  J uniper  is  gently  stimu- 
lant and  cordial  to  the  stomach.  Upon  the  kidneys  it  exerts  a decided 
stimulant  action,  and  the  oil  freely  given  is  capable  of  irritating  the 
renal  organs  above  the  secreting-point,  and  of  producing  lessened 
secretion,  strangury,  and  even  suppression  of  urine.  The  volatile  oil 
is  undoubtedly  absorbed,  and  escapes  from  the  system  chiefly  through 
the  kidneys.  As  a diuretic,  juniper  has  two  distinct  uses.  The  most 
usual  employment  of  it  is  as  an  adjuvant  to  cream  of  tartar  or  the 
alkaline  diuretics.  On  account  of  its  stimulant  local  influence  upon 
the  alimentary  canal,  it  renders  the  cream  of  tartar  far  more  accept- 
able to  the  stomach,  and  at  the  same  time  aids  its  diuretic  action. 
Sometimes  juniper  is  employed  for  its  stimulant  action  on  the  mucous 
membrane  of  the  genito-urinary  organs  in  chronic  pyelitis  and  in  chronic 
catarrh  of  the  bladder.  In  the  form  of  the  compound  spirit  ( Spiritus 
Juniperi  Compositus,  U.S.),  or  its  equivalent,  gin,  juniper  is  often  useful 
in  the  subacute  congestion  of  the  kidneys  frequently  seen  in  old  persons 
and  characterized  by  aching  in  the  loins  without  other  more  serious 
symptoms.  The  infusion  is  made  by  macerating  an  ounce  of  the  berries 
in  a pint  of  boiling  water  for  an  hour,  the  whole  to  be  taken  in  divided 
doses  during  twenty-four  hours.  The  dose  of  the  oil  is  from  five  to 
fifteen  drops ; of  the  spirit,  one  tablespoonful. 

Oleum  Erioerontis,  U.S. — Erigeron  Canadense,  or  Canada  Fleabane , 
contains  a large  proportion  of  a yellowish  volatile  oil  of  a rather  pleas- 
ant odor  and  taste,  which  has  properties  resembling  those  of  turpentine, 
but  much  less  stimulating.  It  may  be  employed  in  affections  of  the 
genito-urinary  organs,  and  in  passive  hemorrhages.  It  is  especially  valu- 
able in  menorrhagia.  According  to  Ur.  Starke,  it  is  very  efficacious  in 
gonorrhoea  (. Lond.  Med.  Bee.,  1876,  p.  267).  The  dose  is  five  to  twenty 
drops  every  two  or  three  hours,  and  is  best  administered  on  sugar 

Oleum  Santali,  U.S.,  is  a pale-yellowish,  strongly  aromatic  vola- 
tile oil,  of  a pungent,  spicy  taste,  from  the  distillation  of  the  wood  of 
Santalum  album.  It  is  insoluble  in  water,  but  readily  soluble  in 
alcohol.  When  pure,  it  is  a local  irritant  and  probably  capable  of 
affecting  the  geneial  system,  although  its  physiological  action  has  not 
been  properly  investigated.  Dr.  S.  Rosenberg  ( Therap . Monatshefte, 
1887,  p.  219)  has  noticed  after  doses  of  sixty  drops  a day  irritation  of 
the  alimentaiy  canal,  burning  in  the  urethra  during  urination,  and  an 
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eruption  of  small  red  prominences  upon  the  entire  surface  of  the  body, 
involving  even  the  conjunctiva.  Oil  of  sandal-wood  is  very  efficient  in 
chronic  bronchitis  and  in  the  advanced  stages  of  acute  bronchitis , also  in 
gonorrhoea  after  the  first  period  of  acute  inflammation.  From  ten  to 
twenty  minims  of  it  may  be  given,  in  capsule  or  emulsion,  three  or  four 
times  a day. 

The  stigmata  of  Zea  Mays,  or  Indian  corn,  has  been  strongly 
recommended  as  a mild  stimulant  diuretic  in  acute  and  chronic  in- 
flammations of  the  bladder , and  in  uric-acid  and  phosphatic  gravel , and, 
I am  informed,  is  much  used  by  several  surgeons  of  this  city.  It  is 
claimed  that  it  has  a distinct  anaesthetic  effect  in  allaying  the  pain  of 
these  affections,  unless  there  be  so  much  mucus  as  to  prevent  contact 
with  the  mucous  membranes.  M.  Landrieux,  of  Paris,  asserts  that  the 
urinary  secretion  is  much  increased,  and  the  arterial  tension  distinctly 
augmented,  even  in  cases  of  cardiac  disease  {Med.  and  Surg.  Reporter , 
1882,  p.  103).  Dr.  Vauthier  {Arch.  Med.  Beiges , Aug.  1880*)  states  that 
its  activity  depends  upon  Maizenic  acid.  It  may  be  given  ad  libitum  in 
infusion  (two  ounces  to  the  pint  of  boiling  water)  ; the  dose  of  the  fluid 
extract  is  one  to  two  teaspoonfuls  every  two  or  three  hours ; of  the  mai- 
zenic acid,  one-eighth  of  a grain.  Dr.  Ducasse  gives  half  a drachm  of 
the  extract  a day  {La  France  Med.,  1882,  p.  811).  Dr.  E.  Stuver  {Ther. 
Graz.,  vol.  ii.)  claims  that  the  fluid  extract  (f3i  every  two  hours,  with 
acetate  of  potassium  gr.  x)  exerts  an  extraordinary  influence  over  acute 
gonorrhoea. 

TEREBINTHINA— TURPENTINE.  U.S. 

Canada  Turpentine  (Terebinthina  Canadensis,  U.S.),  or  Canada 
Balsam,  is  the  product  of  Abies  balsamea,  or  Balm  of  Gilead,  or  Ameri- 
can Silver  Fir,  as  it  is  variously  named,  a beautiful  evergreen  in- 
digenous to  the  extreme  northern  United  States  and  to  the  British 
provinces.  The  juice  is  said  to  collect  in  little  receptacles  under  the 
bark,  and  to  be  gathered  by  cutting  these  open  and  allowing  them  to 
drain  into  vessels.  Canada  Balsam  is  a thick  and  viscid  but  clear, 
yellowish  liquid,  containing,  it  is  said,  about  twenty  per  cent,  of  vola- 
tile oil.  The  amount  of  the  latter  ingredient  must  vary  greatly,  since 
by  age  and  exposure  to  the  air  the  liquid  balsam,  losing  its  oil  by 
evaporation  and  oxidation,  becomes  converted  into  a hard,  brittle,  trans- 
lucent, resinous  mass.  Canada  Balsam  is  very  rarely,  if  ever,  used  in 
medicine,  but  resembles  turpentine  in  its  action  on  the  system. 

White  Turpentine  (Terebinthina — Turpentine.  U.S.)  is  the  con- 
crete oleoresin  obtained  by  incising  Pinus  palustris  and  other  species 
of  pine.  The  supply  in  the  American  market  comes  almost  exclusively 
from  North  Carolina  and  other  of  our  Southern  States.  It  is  rarely, 

« Consult  also  La  France  Mid.,  1880,  xxvii.  99;  V Union  Mid.,  April,  1880;  Med.  Xewi, 
xliii.  372. 
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if  ever,  itself  used  in  medicine,  but  by  distillation  is  separated  into  a 
volatile  oil  and  a resin  ( Rosin ),  which  is  officinal  under  the  name  of 
Resina.  Rosin  is  used  in  medicine  solely  in  the  formation  of  certain 
plasters,  chief  among  which  is  the  Emplastrum  Resince,  U.S.,  Adhesive 
Plaster,  or,  in  ordinary  language,  “ Sticking  Plaster ,”  which  is  formed 
by  adding  rosin  to  lead  plaster. 

OLEUM  TEREBINTHINiE.  OIL  OF  TURPENTINE.  U.S. 

This  is  a yellowish,  highly-inflammable  oil,  of  a strong  peculiar  odor 
and  a hot  biting  taste,  moderately  soluble  in  alcohol,  freely  so  in  ether, 
very  slightly  so  in  water.  By  heating  with  mui’iatic  acid  it  is  converted 
into  a red  liquid  and  a white  crystalline  substance,  which,  from  its  re- 
semblance to  camphor,  has  received  the  name  of  artificial  camphor. 
Turpentine  is  remarkable  for  having  the  property  of  absorbing  oxygen 
and  converting  it  into  ozone. 

Physiological  Action. — Turpentine  is  a powerful  irritant,  causing 
in  a very  short  time  inflammation  in  any  tissue  with  which  it  comes  iu 
contact. 

When  taken  by  a healthy  person  in  moderate  doses,  it  produces  a 
sense  of  warmth  in  the  stomach,  soon  followed  by  exhilaration,  and,  if 
the  amount  be  sufficient,  giddiness  and  even  a species  of  intoxication. 
The  pulse  is  increased  in  force  and  frequency.  The  turpentine  escapes 
from  the  body  through  the  lungs  and  kidneys,  imparting  its  own  odor 
to  the  breath,  and  that  of  violets  to  the  urine.  Although  several  re- 
corded instances  prove  that  turpentine  is  capable  of  producing  death, 
cases  of  serious  poisoning  by  it  are  rare,  and  a lethal  result  is  exceed- 
ingly  so.  The  symptoms  noted  in  poisoning  by  it  are  most  of  them 
constant,  hut  vomiting  and  purging  are  present  in  some  cases  and  not 
in  others.  Unconsciousness  is  generally  complete,  and  occasionally  is 
accompanied  by  dilated  pupils ; the  urine  is  very  much  lessened  in 
quantity,  often  bloody,  not  rarely  suppressed;  the  skin  is  sometimes 
diy,  sometimes  moist;  the  pulse  is  feeble,  rapid,  and  generally  regular. 

The  lethal  dose  must  be  very  large,  but  it  is  not  definitely  known, 
since  recovery  from  four  ounces  in  an  infant  fourteen  months  old  has 
been  reported.  In  Dr.  Maund’s  case  ( Annuaire  de  Therapeutique,  1846), 
death  was  supposed  to  have  been  produced  in  an  intemperate  woman 
by  six  ounces;  and  Philip  Miall  has  recorded  an  instance  of  death  pro- 
duced in  an  infant  fourteen  weeks  old  by  turpentine,  of  which  half  an 
ounce  was  thought  to  have  been  taken  ( London  Lancet,  March,  1869). 

Our  knowledge  of  the  action  of  turpentine  upon  the  circulation  is 
veiy  impel  feet . the  losults  which  have  been  obtained  by  experimenters 
are  so  diverse  as  to  indicate  that  different  varieties  of  the  oil  affect 
the  circulation  differently,  or  else  the  oil  alters  in  its  physiological  influ- 
ence  when  allowed  to  stand  and  absorb  ozone.  Dr.  R.  Robert,  using 
the  European  turpentine  ( Centralbl . fur  Med.  Wissensch.,  1877,  p.  129), 
found  that  in  moderate  doses  it  exerted  a powerful  stimulating  influence 
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upon  the  inhibitory  reflex  centre,  and  also  elevated  the  blood-pressure 
by  stimulating  the  vaso-motor  centre.  Yery  large  doses  appeared  to 
paralyze  both  of  the  centres  spoken  of,  causing  decided  fall  in  the 
arterial  pressure.  The  respiration  was  first  increased  in  frequency,  but 
later  strongly  diminished.  The  blood  became  very  dark,  and  the  heart 
was  finally  paralyzed.  The  vagi  and  depressor  nerves  did  not  appear 
to  be  affected,  nor  indeed  did  any  of  the  peripheral  nerves,  or  the 
muscles.  It  is  said  that  these  results  are  in  accord  with  those  previously 
published  by  Azary  in  the  Hungarian  language,  and  Dr.  Hoppe  (Journ. 
fur  Pharmacodynamih,  i.  105)  concludes  as  the  result  of  his  own  ex- 
periments, presumably  made  with  European  oil  of  turpentine,  that  the 
vaso-motor  nerves  are  very  early  influenced  by  the  drug.  On  the  other 
hand,  in  a series  of  experiments  made  in  the  Laboratory  of  the  Univer- 
sity of  Pennsylvania  by  Dr.  H.  A.  Hare  (Med.  News,  Nov.  19,  1887) 
with  American  oil  of  turpentine,  it  was  found  impossible  to  raise  the 
arterial  pressure  for  more  than  two  or  three  minutes,  and  then  no  more 
than  ten  millimetres  of  mercury.  Large  doses  produced  a pronounced 
fall  of  arterial  pressure,  with  great  cardiac  depression,  to  which,  indeed, 
Dr.  Hare  attributes  the  fall  of  the  blood-pressure.  Doses  which  had 
no  effect  on  the  blood-pressure  increased  the  frequency  of  the  pulse 
for  a length  of  time.  The  increase  of  the  pulse-rate  was  evidently  due 
to  an  action  upon  the  heart  itself,  for  it  occurred  when  the  turpentine 
was  applied  directly  to  the  heart  of  the  frog  as  well  as  in  the  dog  after 
section  of  the  accelerator  nerves  and  the  vagi.  When  large  doses  were 
administered  the  pulse  became  slow, — probably,  as  Dr.  Hare  believes, 
as  the  result  of  stimulation  of  the  pneumogastric  nerves,  since  section 
of  these  nerves  was  followed  by  the  normal  rise  in  pulse-frequency. 
P.  Fleischmann  ( Schmidt's  Jahrb.,  clxxx.  125)  found  that  two  drops 
produced  paralysis  in  the  frog — first  of  voluntary  and  afterwards  of 
reflex  activity ; in  the  cat  and  in  the  rabbit,  toxic  doses  abolished  reflex 
activity,  but  caused  violent  lethal  convulsions.  The  preservation  of  vol- 
untary movement  after  the  loss  of  reflex  activity  in  the  frog,  which 
has  been  confirmed  by  Dr.  Hare,  indicates  that  toxic  doses  of  turpen- 
tine paralyze  the  sensory  nervous  system,  either  in  the  cord  or  in  the 
peripheral  nerves. 

The  irritant  action  of  turpentine  upon  the  kidneys  and  genito-urinary 
tract  is  very  decided.  When  moderate  doses  (ten  drops  every  three 
hours)  of  turpentine  are  taken,  there  are  usually  no  renal  symptoms 
produced,  except  a slight  increase  of  the  urine.  Somewhat  larger 
amounts,  when  exhibited,  are  apt  to  give  rise  to  aching  in  the  loins  and 
to  frequent  micturition,  with  perhaps  urethral  pain  accompanying  the 
act.  If  still  larger  quantities  are  ingested,  these  symptoms  are  intensi- 
fied, and  at  the  same  time  the  secretion  of  urine  is  diminished.  After 
very  large  repeated  doses  of  the  drug,  the  aching  in  the  loins  is  very 
great,  often  with  spasmodic  pain  in  the  ureters ; a constant  desire  to 
pass  water  struggles  with  the  inability  to  micturate,  caused  by  the 
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urethral  spasm ; the  urine  is  very  scanty,  albuminous,  and  even  bloody ; 
priapism  may  be  present,  and  an  intolerable  irritation  may  affect  all 
the  pelvic  organs.  Leon  Crucis  {Be  la  Terebinthine,  Paris  Thesis,  1874) 
has  made  some  experiments  which  indicate  that  when  turpentine  is 
given  in  toxic  doses  to  rabbits  it  increases  the  coagulability  of  the  blood 
and  gives  rise  to  numerous  minute  hepatic  and  pulmonic  thrombi. 

Therapeutics. — Externally  the  oil  of  turpentine  is  very  much  em- 
ployed as  a powerful  counter-irritant.  It  is  useful  more  especially  when 
it  is  desired  to  act  upon  a large  extent  of  surface.  When  a very  in- 
tense permanent  local  impression  is  required,  a blister  is  to  be  preferred. 
Thus,  in  pleurisy  a blister  may  be  used,  in  bronchitis,  turpentine  stupes. 
In  preparing  the  latter  the  turpentine  should  first  be  warmed  by  setting 
the  vessel  containing  it  in  hot  water,  then  a piece  of  flannel,  just  previ- 
ously saturated  with  hot  water  and  wrung  out  as  dry  as  possible,  should 
be  dipped  in  the  turpentine  and  again  wrung  out.  It  is  then  ready  for 
application,  and  may  be  left  on  from  fifteen  minutes  to  half  an  hour, 
according  to  the  sensitiveness  of  the  skin. 

Another  local  use  of  the  oil  of  turpentine  is  as  an  addition  to  ene- 
mata.  From  a teaspoonful  to  an  ounce  of  it  mixed  with  double  its 


amount  of  olive  oil  renders  opening  enemata  much  more  active,  espe- 
cially in  causing  the  expulsion  of  flatus.  Turpentine  enemata  contain- 
ing much  of  the  oil  in  a small  bulk  are  also  constantly  used  with  good 
effect  in  arousing  the  system  from  stupor  arising  from  narcotic  poison 
or  similar  causes. 

In  ulceration  of  the  bowels,  turpentine  taken  by  the  stomach  is  often 
very  efficient,  probably  acting  locally  in  the  intestine,  and  in  old  gas- 
tric ulcers  good  results  are  sometimes  derived  from  its  use.  In  a single 
large  dose  (fgss  to  fgi,  with  an  equal  amount  of  castor  oil)  it  is  an 
efficient  vermifuge.  It  may  also  be  used  as  a stimulant  in  low  fevers, 
particularly  when  the  tongue  is  dry  and  red. 

In  typhoid  or  enteric  fever  it  without  doubt  acts  as  a local  stimulant 
to  the  ulcerated  bowel,  besides  influencing  the  general  condition  of  the 
system.  There  are  two  conditions  or  stages  in  the  diseases  named  in 
which  it  is  especially  useful,— indeed,  is  of  incalculable  service.  About 
the  end  of  the  second  week  the  tongue  sometimes  becomes  very  dry 
red,  chapped,  perhaps  coated  in  the  centre  with  a brownish  fur,  and  at 
the  same  time  marked  meteorism  develops.  Ten  drops  of  turpentine 
every  two  hours  during  the  day  and  every  three  hours  during  the  night 
w.ll  in  the  majority  of  cases  remove  the  bad  symptoms  noted.  That 
the  action  of  the  oil  is  largely  a local  one  is  shown  not  only  by  the 
arguments  of  the  introducer  of  the  practice,  Dr.  George  B.  Woodcut 

the  acute  * IL  f°!w  ““t  treatmenfc  when  ^rrhJa  persists  after 
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In  typhoid  bronchitis  and  pneumonia,  especially  as  intereurrent  in 
typhus  fever  and  similar  diseases,  turpentine  applied  externally  and 
taken  internally  is  often  very  useful.  The  same  may  be  said  of  the 
low  forms  of  puerperal  fever.  In  this  disease  the  abdomen  should  be 
kept  covered  with  fomentations  of  the  oil  and  of  warm  water  alter- 
nately, the  counter-irritant  being  used  as  constantly  as  a proper  regard 
for  the  skin  of  the  patient  will  allow.  Internally  it  should  be  given  in 
very  large  doses  (njjx  to  a^xv  every  two  hours). 

Iu  hemorrhages  from  the  stomach,  bowels,  or  lungs,  turpentine  has 
acquired  celebrity,  but  it  is  hardly  so  much  used  as  formerly.  It  is  in 
the  ataxic  cases  that  it  is  useful.  I have  very  rarely  employed  it,  as 
the  oil  of  erigeron  has  seemed  even  more  efficacious,  and  is  much  more 
pleasant  to  the  patient.  In  purpura  licemorrhagica  turpentine  has  been 
highly  praised. 

Oil  of  turpentine  is  never  employed  to  increase  the  flow  of  urine 
for  the  purpose  of  affecting  serous  effusions.  As  a diuretic,  it  is  used 
solely  for  its  local  influence  upon  the  organs.  Excessive  diuresis  some- 
times is  apparently  dependent  upon  a relaxed  condition  of  the  kidneys, 
and  under  these  circumstances  oil  of  turpentine  may  be  of  service. 
Chronic  pyelitis , chronic  cystitis,  and  gleet  may  be  very  much  benefited 
by  the  use  of  the  drug. 

In  using  turpentine  in  these  cases,  it  should  always  be  borne  in 
mind  that,  with  the  exception  of  cantharides,  it  is  the  most  actively 
stimulating  of  all  the  diuretics,  and  must  be  employed  only  when  such 
a remedy  is  called  for.  In  those  comparatively  rare  cases  of  urinary 
incontinence  which  are  dependent  upon  debility  of  the  bladder,  turpen- 
tine is  sometimes  of  great  service.  When  the  same  symptom  is  spas- 
modic, the  remedy,  of  course,  is  harmful.  In  absolutely  passive  hcema- 
turia,  in  impotence,  in  certain  conditions  of  spermatorrhoea,  in  amenorrhoea, 
when  great  local  debility  exists,  turpentine  may  be  tried  with  fair  hopes 
of  its  being  useful.  The  dose  of  turpentine  is  ten  to  fifteen  drops  in 
emulsion,  given  from  four  to  six  times  a day.  If  glycerin  and  oil  of 
gaultheria  be  added  to  the  emulsion  in  such  proportion  that  half  a 
teaspoonful  of  the  one  and  one  or  two  drops  of  the  other  are  taken 
with  each  dose,  they  will  almost  completely  disguise  the  taste  of  the 
remedy.  The  drop  of  turpentine  is  about  equal  to  half  a minim. 

It  has  been  asserted  that  oil  of  turpentine  is  a powerful  bacteri- 
cide ; but  the  experiments  of  Koch  and  of  Christmas-Dirckinck-Holm- 
fold  ( Fortschritte  der  Med.,  Oct.  1,  1887)  appear  to  show  that  its  anti- 
septic properties  are  feeble. 

Chian  Turpentine,  the  product  of  Pistacia  Terebintlius,  has  been 
highly  commended  by  Mr.  John  Clay  as  a remedy  for  internal  cancer. 
Considerable  testimony  has  been  given  by  other  physicians  as  to  its 
value,  and  I have  myself  seen  it  apparently  do  good.  Nevertheless,  it 
has  not  fulfilled  its  early  promise,  and  it  is  at  present  employed  only,  it 
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at  all,  with  the  hope  of  palliation.  It  is  essential  that  it  be  genuine. 
Dose,  six  grains  three  times  a day  continuously. 

COPAIBA— COPAIBA.  U.S. 

The  oleoresin  of  Copaifera  multijuga  and  of  other  species  of  Copa- 
ifera,  large  trees  growing  in  Brazil.  Copaiba  is  a yellowish  liquid,  of 
varying  viscidity  according  to  age,  of  a strong,  terebinthinate,  peculiar 
odor,  and  a bitter,  burning,  disagreeable  taste.  It  mixes  uniformly  with 
absolute  alcohol  and  volatile  and  fatty  oils,  and  is  readily  dissolved  by 
ether.  It  contains  a volatile  oil,  a small  quantity  of  soft,  viscid  resin, 
and  about  fifty  per  cent,  of  a hard,  acid  resin.  In  1829,  Schweitzer 
(Poggend.  Annal.,  Bd.  xvii.  pp.  487  and  1095)  announced  that  he  had 
found  in  copaiba  a peculiar  cry stalliz able  acid,  Copaivic  Acid.  It  is  not 
in  the  jfian  of  the  present  work  to  discuss  elaborately  the  chemistry  of 
drugs,  and  consequently  I must  remain  content  with  the  statement  that 
the  researches  of  Professor  Bernatzik  ( Prager  Vierteljahrsclirift , 1868, 
Bd.  c.,  p.  239)  have  shown  that  very  frequently  this  crystalline  acid  does 
not  exist  in  copaiba,  and  hence  that  it  is  an  unimportant  constituent. 
Indeed,  these  researches  seem  to  me  to  prove  conclusively  that  copaiba 
is  simply  an  oleoresin. 

Physiological  Action. — When  given  in  therapeutic  doses,  copaiba 
has  very  little  if  any  action  upon  the  general  system,  and  the  influence 
even  of  very  large  amounts  is  often  scarcely  perceptible.  In  the  re- 
searches of  Bernatzik  (loc.  cit,  p.  251),  eighteen  grammes  of  the  vola- 
tile oil  were  taken  in  three  doses  during  twelve  hours,  and  caused  only 
an  acceleration  of  a few  beats  per  minute  in  the  pulse-rate,  and  a rise 
of  a fraction  of  a degree  in  the  temperature,  with,  after  a time,  violent 
gastric  and  intestinal  disturbance,  evidently  due  to  the  local  action 
of  the  drug,  and  characterized  by  vomiting  and  purging.  Complete 
strangury  was  not  produced,  but  there  was  some  difficulty  in  passing 
the  urine,  which  caused  decided  burning  in  the  urethra.  On  the  other 
hand,  the  action  of  the  drug  is  much  more  decided  upon  some  very 
susceptible  persons,  so  that  full  doses  of  it  produce  decided  fever,  with 
increased  frequency  of  pulse,  and  hot  skin,  accompanied  almost  always 
by  decided  symptoms  of  gastro-mtestinal  irritation.  Sometimes,  also 

r]  ® ™aiZ  °.rg?nS  ^ m°re  8ensitive  than  u8ual  to  the  action  of  the 
drug,  so  that  strangury,  and,  as  is  stated  by  some  authorities,  even 
almost  complete  urinary  suppression,  may  occur. 

the^Thafif0:,0'  Eey(?uoted  by  Bernatzik)  called  attention  to 
the  fact  that  if  nitric  acid  be  added  to  the  urine  of  persons  taking 

copaiba,  a precipitate  is  formed  resembling  that  of  albumen  This  fief 

!“\  'I’™  ”oted  a"d  commented  on  since  its  discovery  by  Dr  H Web 
ke.rt  (Archiv  der  Kedkunie,  1860),  by  Dr.  Eoes  (Qu/s  Asp  Rep  vol 

wkrCmodre  (th™f™S  PhySioh^),  and  by  other  obsorVcrs.' 

is  seemtal  „ “ distinctness  and  certainty,  it 

seemingly  nccessaiy  to  use  large  doses  of  the  drug,  since  Weiklrt 
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failed  to  detect  it  after  the  exhibition  of  small  amounts  of  copaiba  oil. 
Various  surmises  as  to  the  nature  of  this  precipitate  have  been  in- 
dulged in ; but  the  experiments  of  Bernatzik  (loc.  cit.,  p.  252)  appear 
to  show  that  it  consists  of  the  oxidized  oil  united  to  some  ui*inary 
principles.  Dr.  Bornatzik  found  that  the  elimination  of  the  oil  goes 
on  slowly,  continuing  for  as  much  as  four  days  after  its  ingestion  when 
large  doses  are  employed.  In  his  experiments  with  the  resin  of  co- 
paiba, the  authority  just  noted  exhibited  fifteen  grammes  of  it  inside 
of  five  hours.  It  acted  as  an  emeto-eathartic,  causing  a great  deal  of 
pain  and  irritation.  The  urine  deposited  very  copiously  on  the  ad- 
dition of  nitric  acid,  the  resin  seemingly  being  eliminated  more  abun- 
dantly than  was  the  oil.  Copaiba  does  not  increase  to  any  great  extent 
the  amount  of  the  renal  secretion,  and  no  evidence  has,  that  I am  aware 
of,  been  offered  to  show  that  it  affects  materially  the  solids  of  the  urine. 
Professor  Quincke  has  recently  found  (Arch.  f.  Exper.  Path.  u.  Pharrn., 
1883,  xvii.  273)  a new  substance,  copaiba-red , in  the  urine  of  persons 
taking  the  oil  of  copaiba.  The  substance  is  a colorless  acid,  forming 
easily  soluble  salts,  and  has  the  property  of  reducing  the  oxide  of  cop- 
per and  polarizing  to  the  left.  It  is  colored  red  by  sulphuric  acid, 
gives  a characteristic  spectrum,  and  is  soluble  in  water,  chloroform, 
and  amylic  alcohol,  but  not  in  ether.  Its  presence  can  be  detected 
by  warming  the  urine  with  concentrated  sulphuric  acid,  when  a rosy- 
red  color  is  produced,  deepening  into  purple-red.  The  color  may  usu- 
ally be  developed  by  allowing  the  urine  to  stand  with  about  five  per 
cent,  of  sulphuric  acid  ; a precipitate  forms  after  a time,  at  first  color- 
less, but  finally  becoming  of  a dirty  violet.  After  the  use  of  copaiba 
resin  the  copaiba-red  cannot  be  detected  in  the  urine,  but  the  urine 
still  responds  to  Trommer’s  test  for  sugar.  These  facts  are  important 
as  showing  how  a false  diagnosis  of  diabetes  might  be  made. 

The  clinical  employment  of  copaiba  has  shown  that  the  drug  exerts 
its  peculiar  stimulant  alterative  action  on  other  mucous  membranes 
than  those  of  the  genito-urinary  apparatus,  and  it  is  very  possible  that 
a slight  elimination  of  the  volatile  oil  takes  place  through  the  lungs. 

Therapeutics. — The  chief  use  of  copaiba  in  medicine  is  in  subacute 
and  chronic  inflammations  of  the  genito-urinary  mucous  membrane.  In 
its  action  upon  this  structure  it  is  a decided  stimulant,  but  is  less  irri- 
tating and  less  stimulating  than  the  oil  of  turpentine.  Gonorrhoea  is 
the  disease  in  which  it  is  mainly  exhibited.  It  is  especially  useful  in 
the  advanced  stages  of  this  atfection.  If  it  be  given  in  the  beginning, 
before  the  inflammation  has  fully  developed,  it  may  sometimes  succeed 
in  aborting  the  attack,  but,  if  it  fail  to  accomplish  this,  may  greatly 
aggravate  the  symptoms.  During  the  height  of  the  inflammatory 
stage,  copaiba  should  not  be  employed.  In  other  inflammatory  affec- 
tions of  the  genito-urinary  mucous  membrane,  such  as  pyelitis , and 
chronic  cystitis,  when  tho  disease  is  of  a subacute  or  chronic  character, 
the  remedy  may  be  employed,  it  being  borne  in  mind  that  in  its  action 
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it  is  much  more  stimulant  than  buchu  or  pareira  brava,  but  much  less 
so  than  turpentine. 

In  chronic  diairhoea  and  dysentery , copaiba  is  sometimes  of  use, 
through  its  local  action  on  the  diseased  surfaces.  The  remedy  has 
been  highly  recommended  in  the  advanced  stages  of  bronchitis  ; and  in 
the  chronic  form  of  the  disorder,  when  attended  by  very  free  muco- 
purulent expectoration,  I have  occasionally  employed  it,  with  excellent 
results.  Copaiba  is  sometimes  used  internally  in  skin-affections , but 
more  frequently  is  employed  externally  as  a stimulant  dressing.  The 
resinous  mass  which  is  left  behind  after  the  distillation  of  the  oil  of 
copaiba  is  stated  to  be  an  active  hydragogue  diuretic,  increasing  greatly 
the  flow  and  lessening  the  specific  gravity  of  the  urine.  In  dropsies 
not  dependent  upon  renal  disease  it  is  stated  to  be  very  efficacious  given 
in  doses  of  fifteen  grains  three  times  a day  ( Guy's  Hosp.  Rep.,  1876). 

Administration. — The  dose  of  copaiba  is  ten  to  twenty  minims, 
repeated  from  three  to  six  times  a day,  according  to  circumstances : 
the  best  effects  are  probably  to  be  attained  by  the  frequent  use  of  small 
quantities.  The  medicine  may  be  given  dropped  upon  sugar,  or,  what 
is  much  better,  exhibited  in  an  aromatic  emulsion,  made  with  syrup 
and  mucilage  of  gum-arabic  in  such  a manner  that  a tablespoonful  shall 
contain  the  required  dose.  When  patients  object  to  the  taste,  the  drug 
may  be  given  in  gelatin  capsules,  each  containing  ten  drops.  It  is 
said  that  these  capsules  do  not,  however,  agree  so  well  with  delicate 
stomachs  as  the  emulsion.  When  copaiba  is  rubbed  up  with  magnesia, 
the  resin  unites  with  the  earth  to  form  a solid  mass,  in  which  the  oil 
is  mechanically  held  (Massa  Copaibce,  U.S.).  Pills  made  in  this  way 
are  ineligible,  being  with  difficulty  disintegrated  and  absorbed.  The 
oil  ( Oleum  Copaibce,  U.S.),  which  is  prepared  by  distillation,  is  isomeric 
with  oil  of  turpentine.  It  may  be  exhibited  in  emulsion  or  in  capsules 
in  doses  of  eight  to  fifteen  minims. 


CUBEBA— CUBEB.  U.S. 

The  unripe  berries  of  Piper  Cubeba.  a climbing  plant  of  Java 
and  other  portions  of  the  East  Indies.  These  berries  are  blackish- 
veined  about  the  size  of  a small  pea,  and  have  attached  to  them  a short 
stalk  three  or  four  lines  long.  Their  odor  is  aromatic  and  peculiar: 
their  taste  warm,  camphoraceous,  and  peculiar.  Cubebs  is  a somewhat 
complex  body  but  there  can  be  no  doubt  that  the  ethereal  extract,  or 

Thrextrsjt  '3  C°T0nly  °alled'  repre8e"t8  ite  Vicinal  virtues. 
I ho  extract  appears  to  consist  chiefly  of  three  substances, -a  volatile 

oil  and  the  brown  resinous  substance  formed  by  its  oxidation  a peculiar 

acd,  and  a neutral  crystallizable  principle,  Oubebin.  Oubebic  Acid  was 

first  discovered  by  Monheim,  but  has  been  especially  examined  by  Pro 

essor  Bernatzik  (Prager  Tierteljahrsclirift,  1864,  Bd  lxxxi  p 91  rt 

IS  nearly  tasteless,  forms  salts  with  theAses,  haf  a very  Mntly  acid 

reaction,  and  dissolves  in  concentrated  sulphuric  acid  with  the  produe 
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tion  of  (according  to  Bernatzik)  a purple-violet  color,  changing  on  the 
addition  of  a little  water  to  a cherry-red,  and  altogether  disappearing 
when  further  dilution  is  practised. 

Physiological  Action. — In  some  respects,  cubebs,  when  taken  in- 
ternally, resembles  black  pepper  in  its  effects.  It  is,  however,  much 
less  stimulating  than  its  congener.  After  the  ingestion  of  the  ordinary 
therapeutic  dose  of  cubebs,  nothing  unusual  is  experienced ; but  when 
very  large  amounts  are  taken  there  are  evidences  of  gastric  excitement, 
such  as  sensation  of  warmth  in  the  stomach,  and  slightly-increased  fre- 
quency of  pulse  and  heat  of  skin,  with  perhaps  some  giddiness  or 
headache.  The  urine  is  slightly  increased  in  amount,  and  acquires  a 
peculiar  odor.  When  very  large  doses  are  ingested,  the  symptoms  of 
gastric  irritation  are  more  severe,  and  the  subject  suffers  from  gastric 
burning,  nausea,  vomiting,  and  colicky  pains,  with,  in  some  cases, 
purging. 

An  eruption  resembling  urticaria  has  been  occasionally  noticed  after 
the  exhibition  of  cubebs : it  is  exactly  similar  to  the  eruption  some- 
times caused  by  copaiba,  and,  like  it,  is  probably  due  simply  to  gastric 
irritation. 

That  the  active  principles  of  cubebs  are  eliminated  by  the  urine  is 
well  established,  as,  after  the  exhibition  of  the  drug,  when  nitric  acid 
is  added  to  the  urine,  a precipitate,  resembling  somewhat  that  of  albu- 
men, occurs. 

The  most  elaborate  physiological  study  of  cubebs  that  I have  met 
with  was  made  by  Professor  Bernatzik  ( loc . cit.).  This  experimenter 
took  himself,  and  gave  to  a student,  ten  grammes  of  the  cubebate  of 
magnesium.  Ho  decided  symptoms  were  induced  by  this,  fuithei  than 
some  pulse-acceleration  and  gastric  uneasiness ; but  the  elimination  of 
uric  acid  was  greatly  increased,  and  the  cubebic  acid  was  found  in  the 
urine.  Half  an  ounce  of  the  oil  of' cubebs  was  taken  in  thirty-six 
hours,  the  last  three  doses,  aggregating  ten  grammes,  being  ingested  in 
six  hours.  This  was  followed  by  very  decided  gastric  irritation,  and  b} 
the  appearance  in  the  urine  of  the  oil,  not  as  it  was  ingested,  but  oxi- 
dized and  in  the  form  of  a resin ; the  eliminated  uric  acid  was  about 
one-third  in  amount  of  that  excreted  after  the  exhibition  of  cubebic 
acid.  Of  the  powdered  cubebs,  fifty  grammes  were  taken  in  eight 
hours;  the  gastro-intestinal  irritation  was  very  marked;  the  nitric-acid 
precipitate  was  abundant  in  the  urine ; the  elimination  of  uric  acid 
was  about  midway  between  the  extremes  of  the  previous  experiments. 
According  to  the  researches  of  Professor  Bernatzik,  cubebin  is  inert. 

Therapeutics. — Cubebs  has  been  used  to  some  extent  for  its  local 
stimulant  action  upon  the  alimentary  canal,  but  for  this  purpose  is 
very  inferior  to  black  pepper  and  other  spices.  It  is  at  present  almost 
exclusively  employed  to  influence  the  genito-urinary  mucous  membrane 
in  precisely  those  cases  in  which  copaiba  is  exhibited.  The  two  drugs 
have  very  nearly  the  same  range  of  action,  but  the  cubebs  is  less  apt 
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than  is  the  copaiba  to  derange  digestion.  Very  often  the  best  effect  in 
gonorrhoea  and  other  genito-urinary  disorders  is  obtained  by  giving  the 
two  remedies  in  combination.  Cubebs  is  sometimes  employed  with 
asserted  advantage  in  chronic  hemorrhoids,  and  also  in  those  varieties 
of  bronchitis  in  which  copaiba  is  useful.  It  forms  the  basis  of  certain 
proprietary  lozenges  much  used  by  public  speakers  and  others  to  re- 
lieve the  relaxation  of  the  larynx  which  follows  slight  colds  or  over-use. 
For  this  purpose  the  berries  themselves  may  be  chewed,  and  are  very 
effectual.  In  coryza,  the  powdered  drug  used  as  a snuff  has  sometimes 
a beneficial  effect.  It  should  not  be  employed  in  the  early  stages  before 
secretion  has  been  established,  but  is  indicated  later  in  the  affection, 
when  the  discharge  is  profuse. 

Administration. — The  dose  of  powdered  cubebs  is  from  half  a 
drachm  to  three  drachms,  which  may  be  exhibited  in  syrup  or  molasses 
three  times  a day.  The  volatile  oil  of  cubebs  ( Oleum  Cubebce ) is  officinal, 
and  may  be  given  in  emulsion  three  or  four  times  a day,  in  the  dose  of 
fifteen  drops,  gradually  increased  to  half  a drachm,  unless  some  effect 
is  previously  produced  upon  the  urinary  organs.  This  oil  does  not  so 
thoroughly  represent  the  crude  drug  as  does  the  officinal  oleoresin 
( Oleoresina  Cubebce ),  which  may  be  given  in  doses  of  from  ten  to  fifteen 
minims,  increased  as  necessary.  It  is  best  administered  in  emulsion, 
but  may  be  exhibited  in  the  form  of  a bolus,  enough  sugar  having  been 
added  to  make  a plastic  mass.  The  tincture  ( Tinctura  Cubebce— 1 to  10, 
U.S.)  is  an  ineligible  preparation  ; dose,  f3ii  to  f3vi.  The  dose  of  the 
fluid  extract  (Extractum  Cubebce  Fluidum,  U.S.)  is  ten  to  forty  minims. 

Matico,  U.S .—Matico,  the  dried  tops  of  the  Piper  angustifolium  of 
Peru,  contains  a volatile  oil,  resin,  and,  it  is  said,  a bitter  principle, 
Maticin.  It  is  a softish  mass  which  is  largely  employed  as  a styptic, 
and  probably  acts  chiefly  mechanically,  coagulating  the  blood  in  its  in- 
terstices, adhering  to  the  wound,  and  thus  arresting  the  hemorrhage. 
It  has  also  been  employed  in  internal  hemorrhages,  and  in  gonorrhoea. 
In  these  affections  it  probably  acts  similarly  to  oil  of  turpentine,  although 
much  less  of  a stimulant,  and  much  more  feeble.  The  fluid  extract  (Ex- 
tract inn  Matico  Fluidum,  U.S.)  and  the  tincture  ( Tinctura  Matico 1 to 

10,  U.S.)  may  be  respectively  given  in  doses  of  forty-five  minims  and 
two  fluidrachms. 


• ?^A'T The  r°0t  °f  Piper  methy8ticum  is  used  in  the  Sand- 
wich Islands  as  the  basis  of  an  intoxicating  liquor  known  as  kava- 
kava,  kawa,  or  ava.  It  contains  a crystalline  principle  analogous  to 
pipenn,  which  its  discoverer,  M.  Gobley,  called  methysticin,  besides 
an  acncl  resm  for  which  the  name  of  kawin  has  been  proposed,  and  a 
vo  atile  oil.  Dr.  L.  Lewm  (Piper  Methysticum,  Berlin,  1886)  finds  that 
when  the  kawa  resin  is  injected  into  the  frog  it  produces  a very  pro- 
nounced loss  of  sensation  at  the  point  of  injection,  duo  to  a paralysis 
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of  the  peripheral  endings  of  the  sensory  nerves,  and  that  after  the 
absorption  of  the  remedy  there  is  loss  of  voluntary  motion  and  reflex 
activity,  which  is  chiefly  of  spinal  origin.  In  experiments  made  upon 
the  warm-blooded  animals  he  obtained  similar  phenomena, — namely, 
local  anaesthesia  at  the  point  of  injection,  followed,  after  absorption,  by 
general  paralysis,  due  to  a direct  depression  of  the  motor  side  of  the 
spinal  cord,  the  motor  nerves  and  the  muscles  remaining  intact.  Ac- 
cording to  his  experiments  and  those  of  Randolph  (Med.  News,  Feb. 
13,  1886),  brought  in  contact  with  a mucous  membrane,  the  resin  pro- 
duces a burning  pain,  which  is  followed  in  a very  short  time  by  a com- 
plete and  persistent  loss  of  sensibility.  Lewin  (Deutsche  Zeitung,  leb. 
1886)  found  that  six  or  seven  minims  of  a solution  of  kawa  injected 
beneath  the  skin  produced  a complete  loss  of  sensibility  in  the  sur- 
rounding area,  which  did  not  pass  over  for  eight  days.  The  great  loss 
of  muscular  power  which  is  said  to  follow  kawa  debauch  in  those  un- 
accustomed to  the  use  of  the  drug  shows  that  its  influence  upon  the 
spinal  centres  in  man  is  the  same  as  in  other  mammals. 

In  small  doses  kawa  is  said  to  act  as  a stimulant  tonic,  but  when 
taken  in  large  amounts  to  produce  an  intoxication  which  differs  from 
that  caused  by  alcohol  in  being  silent,  drowsy,  and  without  emotional 
exaltation.  A decoction  of  the  root  is  used  in  Oceanica  very  largely 
in  the  treatment  of  gonorrhoea , and  recently  its  value  has  been  strongly 
affirmed  by  Dr.  Sanne  (Journ.  Therap.,  1886).  It  is  not  probable  that 
kawa  resin  will  prove  a local  ansesthetic  of  practical  value,  because  it 
is  insoluble  in  glycerin  or  in  water,  and  at  first  produces  in  sensitive 
mucous  membranes  great  pain.  The  dose  of  the  root  itself,  given  in  de- 
coction, is  half  a drachm  three  or  four  times  a day ; of  a fluid  extract, 
half  a fluidounce. 

Cantharis .—Cantharides  is  considered  elsewhere  in  detail  (see 
Epispastics),  and  it  is  only  necessary  here  to  say  a few  words  in  re- 
gard to  its  use  in  diseases  of  the  genito-urinary  tract.  The  active 
principle  of  Spanish  flies  is  certainly  eliminated  by  the  kidneys,  and 
acts  therefore  locally  upon  these  organs,  as  well  as  upon  those  over 
which  their  secretion  flows.  The  influence  exerted  by  this  means,  b 
simply  one  of  intense  irritation,  cantharides  being  an  irritant  to  these 
organs  in  any  dose  sufficiently  large  to  have  an  effect.  Indeed,  of  all 
the  officinal  drugs  cantharides  is  the  most  actively  irritant  to  the 
kidneys  and  subordinate  organs.  Consequently  it  is  employed  only 
when  an  intensely  stimulant  action  is  desired,  as  in  obstinate  gleet,  in 
which  affection  it  is  often  combined  very  advantageously  with  the 
tincture  of  chloride  of  iron.  In  pyelitis  and  cystitis  it  is  very  rarely 
indicated,  but  may  be  cautiously  employed  in  very  chronic  cases.  The 
tincture  of  cantharides  is  the  only  preparation  used  internally.  For 
the  dose  and  method  of  administration,  see  Epispastics. 


FAMILY  Y— DIAPHORETICS. 


Diaphoretics  are  those  medicines  which  are  employed  to  increase 
the  action  of  the  skin.  It  is  scarcely  in  place  here  to  discuss  the  re- 
sults of  suppression  of  the  functional  activity  of  the  skin  or  the  im- 
portance of  the  surface-elimination  to  the  system.  It  does  seem  well, 
however,  to  call  attention  to  the  fact  that  the  perspiratory  glands  have 
a double  function  to  perform, — that  of  elimination,  already  alluded  to, 
and  that  of  keeping  down  the  temperature  of  the  body  during  exposure 
to  heat.  When  a man  enters  a Turkish  bath  the  temperature  of  which 
is  perhaps  160°  F.,  or  when  he  works  in  the  sun  on  a very  hot  day, 
there  is,  if  he  be  used  to  such  exposure,  little  or  no  rise  in  the  tempera- 
ture of  the  body,  because  the  surface-glands  secrete  sweat  so  actively 
as  to  expose  a great  amount  for  evaporation,  and  by  the  conversion  of 
so  much  water  into  vapor  such  an  amount  of  heat  is  absorbed — i.e., 
converted  from  heat  into  repulsive  force — that  the  body  is  cooler.  The 
reason  that  even  a moderate  degree  of  heat  in  a moist  atmosphere  is 
intolerable  is  because  evaporation  cannot  take  place. 

From  what  has  already  been  stated,  it  is  obvious  that  the  use  of  dry 
external  heat,  or  rather  exposure  to  a hot  atmosphere,  is  a powerful 
means  of  producing  perspiration  : it  is,  indeed,  in  healthy  men  the  most 
powerful  method  at  our  command.  It  may  be  applied  either  in  the 
form  of  the  Turkish  hath,  in  which  the  air  of  the  hot  chamber  is  very 
diy,  or  in  the  Russian  or  vapor  hath,  in  which  the  atmosphere  is  sur- 
charged with  hot  vapor.  Very  wonderful  therapeutic  properties  have 
been  ascribed  to  the  direct  action  of  heat  (Urquhart,  Manual  of  the 
Turkish  Bath,  London,  1865)* *  when  applied  by  the  Turkish  bath ; but 
the  remedy  appears  to  me  to  act  only  as  a powerful  sudorific,  perhaps 
also  doing  good  in  some  cases  of  acute  internal  congestion  by  attracting 
the  blood  to  the  surface  and  thereby  depleting  the  interior.  In  private 
practice,  or  whenever  a properly-provided  bath  cannot  be  commanded, 
a very  efficient  and  readily-applied  substitute  consists  of  a laro-e  tin 
funnel  furnished  with  a long  bent  beak,  a stool  with  a hole  in  the  centre 


Tt°t  term  TUrkl8h  Bath  13  h6re  appHed  t0  the  bath  used  in  this  country  under  that 
name  This  bath  appears  not  to  be  a copy  of  the  Oriental  bath,  but  merely  a derivative  from 

*v*vii  S?f  ft  I0  the  BrMah  aUd  F°reign  Modico-Chirurgical  Review  (vol. 

more  than  mo  ? o n , 8udndum’  0r  rating-chamber,  rarely  has  a temperature  of 
ore  than  T Consult  also  Bathing;  Horn  to  Do  It,  When  to  Do  It,  and  Where  to  Do  It, 

y . Sheppard,  London,  1865;  The  Anglo- Turkish  Hath,  by  Y.  J.  Moore,  London,  1865. 

743 


744 


LOCAL  REMEDIES. 


of  its  seat,  or  else  a few  bricks,  and  a large  spirit-lamp.  The  patient 
being  closely  wrapped  up  in  bed,  and  the  clothes  being  especially 
“tucked  in”  about  the  neck  and  shoulders,  the  funnel  is  placed  upon 
the  stool  or  the  bricks  in  such  a manner  that  the  beak  of  it  enters  well 
under  tbc  bedclothes,  coming  close  to  but  not  in  contact  with  the  per- 
son of  the  sick  man.  The  spirit-lamp,  being  then  placed  immediately 
under  and  close  to  the  funnel,  must,  when  lighted,  send  a column  of  hot 
air  and  vaporized  water  through  the  beak  into  the  space  around  the 
body  of  the  patient.  When  the  lamp  is  sufficiently  lai’ge,  and  a little 
care  is  taken  to  see  that  the  nozzle  of  the  funnel  is  not  obstructed  by 
the  bedclothes,  the  process  just  detailed  affords  a very  efficient  method 
of  giving  a vapor-bath. 

Hot-water  baths  offer  another  very  successful  method  of  inducing 
profuse  perspiration.  The  patient  should  be  placed  in  a bath  of  about 
98°  or  100°  F.,  and  remain  there  fifteen  or  twenty  minutes,  during 
which  time,  by  the  repeated  addition  of  very  hot  water,  the  tempera- 
ture should  be  raised  to  110°  F.,  or  to  such  point  as  the  patient  can 
endure.  Warmed  blankets  having  been  plentifully  provided,  the  sick 
man  should  be  lifted  from  the  bath  into  them,  be  closely  wrapped  up, 
and  so  left  for  three  or  four  hours  before  being  transferred  to  the  usual 
bed.  According  to  Dr.  A.  Steffen  ( Jahrb . fur  Kinderheilk.,  lift,  iii., 
1871),  after  this  use  of  the  bath  the  body  has  been  proved  to  undergo 
loss  of  weight  continuously  for  one  or  two  days. 

Profuse  sweating  is  always  more  or  less  exhausting,  but  is  not 
nearly  so  much  so  as  purging,  and  therefore  may  be  practised  in  dropsical 
patients  too  feeble  to  allow  of  the  use  of  purgatives.  The  hot  baths 
are  not,  however,  altogether  free  from  danger  or  objection.  Sometimes 
in  the  Turkish  and  Russian  baths  the  patient  fails  to  sweat  freely,  and 
a feeling  of  distress,  a bounding,  rapid  pulse,  and  perhaps  severe  head- 
ache, develop  themselves : under  these  circumstances  the  bodily  tem- 
perature rises,  and  a fever  develops,  which  may  go  on  to  the  production 
of  a true  “thermic  fever,”  and  perhaps  terminate  in  sudden  death. 
This  is  an  exceedingly  rare  result,  and  one  that  never  can  occur  if  the 
patient  is  removed  from  the  hot  chamber  so  soon  as  any  unpleasant 
symptoms  are  manifested.  Sudden  death  has,  I believe,  taken  place 
once  from  “ sun-stroke”  in  a patient  while  taking  the  “ Turkish  bath,  ’ 
also  once  from  “congestion  of  the  lungs”  (Brit.  Med.  Jour.,  Oct.  1878). 

The  use  of  hot  baths  of  any  kind  is,  of  course,  contra-indicated  b}' 
the  existence  of  fever;  but,  according  to  Dr.  Steffen,  the  hot-water 
baths  are  pre-eminently  contra-indicated  by  the  existence  of  congestion 
or  oedema  of  the  lungs,  or  of  a tendency  towards  these  disorders,  since 
under  such  circumstances  the  bath  greatly  increases  the  disease,  or  pre- 
cipitates a perhaps  fatal  attack.  My  own  limited  experience,  so  far  as 
it  has  gone,  has  corroborated  these  statements  of  Steffen.  I have  seen, 
under  the  conditions  mentioned,  the  most  frightful  dyspnoea  result 
from  the  use  of  the  hot-water  bath,  a dyspnoea  which  was  apparently 
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prevented  from  terminating  fatally  only  by  the  removal  of  the  patient 
from  the  bath-tub.  If  disturbance  of  the  respiration  comes  on  during 
the  bath,  the  patient  should  be  immediately  taken  out,  and,  if  the  symp- 
toms be  urgent,  cold  water  should  be  freely  dashed  over  the  head,  neck, 
and  chest. 

Diaphoretics  produce  the  desired  result  in  various  methods,  which 
may  be  briefly  considered  under  four  headings,  representing  as  many 
modes  of  action. 

First.  By  relaxing  the  skin.  As  has  already  been  sufficiently  shown 
(see  Cathartics,  p.  666),  there  is  a form  of  secretion,  or  perhaps  it  would 
be  more  correct  to  term  it  of  leakage,  from  mucous  membranes,  which 
is  distinctly  paralytic  in  its  mechanism.  The  same  assertion  may  be 
made  in  regard  to  the  skin : the  colliquative  so-called  “ night-sweats” 
of  phthisis  afford  a familiar  example  of  this,  occurring  as  they  do  in 
profoundly  debilitated  subjects,  and  at  such  times  as  there  is  the  greatest 
relaxation  of  the  system, — i.e.,  during  sleep.  The  profuse  sweats  of 
collapse  also  may  be  instanced  as  examples  of  the  general  truth  just 
enunciated.  Normal  processes  which  produce  great  relaxation  cause 
great  sweating  : thus,  during  vomiting,  especially  if  it  be  accompanied 
by  much  nausea,  the  skin  pours  out  its  secretion.  By  virtue  of  this 
general  law  certain  remedies  act  as  diaphoretics.  All  of  the  diapho- 
retics which  cause  sweating  by  producing  relaxation,  and  which  are 
employed  in  medicine,  are  nauseants,  constituting  a distinct  group, — 
the  Nauseating  Diaphoretics. 

Second.  By  reducing  the  force  of  the  circulation.  There  is  undoubtedly 
a condition  of  over-action  or  over-rapidity  of  the  circulation  in  which 
the  affected  glands  are  unable  to  perform  readily  their  normal  functions. 
Thus,  it  is  well  known  that  the  first  stage  of  inflammation  is  one  of 
arrested  secretion,  and  that  in  high  fever  there  is  a general  drying-up  of 
the  secretions.  The  skin  does  not  differ  from  other  organs  in  this  re- 
spect . consequently  its  functional  activity  may  fail  because  of  excessive 
arterial  action.  Hence  there  is  a class  of  remedies  which,  although 
perhaps  not  actively  sudorific  in  health,  are  in  disease  very  efficientln 
reducing  the  circulation  and  restoring  the  functional  activity  of  the 
skin.  It  is  evident  that  there  is  a close  connection  between  the  present 
mode  of  influence  and  that  noted  in  the  previous  section  ; and  it  is  no 
less  apparent  that  the  nauseant  diaphoretics  act  most  powerfully  in  re- 
ducing the  circulation.  There  are,  however,  certain  diaphoretics  which 
act  in  the  present  method  but  are  not  nauseants : these  sudorifics  form 
a separate  class  by  themselves,— the  Refrigerant  Diaphoretics. 

Third.  By  entering  the  circulation  and  directly  stimulating  the  glands 
of  the ^ skin.  It  appears  to  be  a general  law  that  when  any  medicinal 
principle  is  eliminated  by  any  excretory  organ,  the  general  activity  of 
that  organ  is  increased  by  the  effort  at  elimination.  Thus,  the  vomil- 
in^  anc  puiging  of  arsenical  or  antimonial  poisoning,  the  increased 
urinary  secretion  following  the  ingestion  of  a potassium  salt,  are  ap- 
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parently  the  results  of  attempted  elimination.  The  skin  undoubtedly 
eliminates  medicinal  substances,  and  is  undoubtedly  subject  to  the 
general  law : consequently  there  is  a class  of  remedies  which  increase 
its  action  by  a direct  influence. 

It  is  manifest  that  a drug  may  relax  the  general  system,  may  di- 
minish the  force  of  the  circulation,  and  also  may  stimulate  directly  the 
skin  : indeed,  it  is  most  probable  that  antimony  does  all  of  these ; and 
at  least  some  of  the  refrigerant  diaphoretics  probably  act  in  the  last 
two  ways.  There  are,  however,  certain  substances  which  seem  to  cause 
sweating  purely  by  stimulating  the  function  of  the  skin.  These  are  in 
this  work  grouped  as  Simple  Diaphoretics. 

Fourth.  By  filling  up  the  blood-vessels.  There  is  much  reason  for 
believing  that  precisely  as  under  certain  circumstances  water,  by  in- 
creasing the  amount  of  the  blood,  will  provoke  inci-eased  renal  secre- 
tion, so,  under  other  circumstances,  it  will  cause  increased  dermal 
excretion.  The  antagonism  which  exists  between  the  skin  and  the 
kidneys  in  regard  to  the  amount  of  their  respective  secretions  has 
ali-eady  been  sufficiently  dwelt  upon  (see  p.  726).  It  seems  well  to 
reiterate,  however,  that  warmth  favors  the  action  of  the  skin,  while 
cold  stimulates  the  renal  activity.  Thus,  large  draughts  of  water,  if 
taken  cold,  the  patient  being  kept  cool,  increase  the  urine,  but,  if  they 
be  taken  hot,  and  the  patient  covered  up  warmly  in  bed,  increase  the 
perspiration. 

Diaphoretics  are  employed  in  the  praotice  of  medicine  to  fulfil  the 
following  indications : 

First.  To  arrest  forming  diseases  of  not  very  severe  type,  probably 
by  causing  a flow  of  blood  to  the  surface,  and  thereby  relieving  slight 
internal  congestions,  and  possibly  by  eliminating  principles  which  have 
been  retained  in  the  blood  instead  of  being  excreted  as  they  ought  to 
have  been.  In  general  cold,  in  muscular  rheumatism,  suppressed  menstru- 
ation, and  other  results  of  exposure  to  cold  and  of  checked  perspiration, 
the  diaphoretics  afford  the  most  efficient  means  at  our  command  loi 
restoring  the  normal  functions. 

Second.  To  favor  absorption.  In  dropsy  the  diaphoretics  are  of  very 
great  value,  often  aiding  diuretics  and  purgatives  in  effecting  a cure, 
and  sometimes,  when  these  fail,  or  when  circumstances  forbid  their  use, 
rescuing  the  patient  from  impending  death.  None  of  the  medicinal 
diaphoretics  except  jaborandi  are  of  sufficient  power  to  be  relied  upon 
in  dropsy.  The  Turkish,  the  Russian,  and  the  hot- water  bath  are  capa- 
ble of  producing  sufficient  sweating  to  cause  absorption  ol  dropsical 

fluid,  but  must  be  vigorously  employed. 

Third.  To  aid  in  the  subsidence  of  diseases  which  natural  h pass  oft 
with  a sweat.  The  chief  use  of  diaphoretics  lor  this  purpose  is  in 
miasmatic  fevers , especially  in  the  remittent  form  of  the  affection,  vhen 
the  sweating  stage  fails  to  develop  itself  thoroughly  and  the  parox- 
ysms run  into  one  another.  Even  in  the  single  paroxysm  of  inter- 
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mittent  fever , by  hastening  the  closing  stage,  diaphoretics  will  often 
shorten  the  paroxysm. 

Fourth.  To  eliminate  noxious  materials  from  the  blood.  The  old 
humoral  idea  of  the  ground-work  of  such  diseases  as  fevers,  the  belief 
in  a distinct  materies  morbi  which  could  be  eliminated  from  the  blood, 
has  no  sufficient  demonstration  to  be  accepted,  and,  although  diapho- 
retics do  good  in  fevers , yet  it  cannot  bo  granted  that  it  is  in  this  man- 
ner. The  very  great  power  of  increased  diaphoresis  in  cooling  the 
body  through  surface-evaporation  has  already  been  dwelt  upon ; and 
much  of  the  good  effected  by  diaphoretics  in  diseases  of  high  tempera- 
ture probably  has  its  origin  in  this  power.  Modern  science  seems,  how- 
ever, clearly  to  point  out  that  this  class  of  remedies  may  aid  in  sepa- 
rating from  the  blood  retained  secretions,  and  may  to  some  extent 
replace  the  action  of  the  kidneys  when  these  organs  are  disabled  by 
disease. 

In  1851,  Dr.  Schottin  ( Archiv  fur  Physiolog.  Heilkunde , Jahrg.  xi.) 
discovered  urea  in  the  sweat  of  patients  suffering  from  the  collapse  of 
cholera.  Not  only  has  the  discovery  of  Schottin  been  confirmed  by 
the  researches  of  G-.  0.  Rees  ( Encyclopcedia  of  Anatomy , vol.  iv.  p.  841), 
of  Fiedler  (Piss.  Inaug .,  Leipsic,  1854),  of  Hirschsprung  ( Gaz . des 
JELopit.,  1865),  of  Kaup  and  Jurgensen  ( Deutsches  Archiv  fur  Klin.  Med., 
1869,  Bd.  vi.  p.  54),  of  Leube  (Ibid.,  1869,  Bd.  vii.  p.  3),  and  of  Gr. 
Deininger  (Ibid.,  p.  587),  but  it  has  also  been  abundantly  proved  that 
the  skin  excretes  urea  freely  during  the  advanced  stages  of  Bright’s 
disease,  and  also  during  the  partial  urinary  suppression  of  scarlatinal 
desquamative  nephritis.  The  urea  in  renal  disease  may  even  form  a 
distinct  crystalline  powder  on  the  skin ; but  it  is  most  abundant  about 
the  mouths  of  the  sweat-glands.  I believe  Landerer  was  the  first  to 
announce  that  urea  was  present  in  the  sweat  of  healthy  persons ; and, 
although  chemists  of  excellence  have  been  unable  to  detect  it,  its  pres- 
ence at  times  can  no  longer  be  denied,  since  it  has  been  found  not  only 
by  Landeiei,  but  also  by  Funke  in  1858  (Moleschotfs  Untersucliungen, 
Bd.  vi.),  by  Meissner  (Pe  Sudoris  Secretione,  Diss.  Inaug.,  Leipsic, 
1859),  and  by  Leube  (loc.  cit.) ; Fourcroy  (quoted  by  Rees)  has  also 
found  it  in  the  sweat  of  horses.  By  a series  of  elaborate  experiments, 
Leube  (loc.  cit.)  has  rendered  it  probable,  if  he  has  not  actually  proved, 
that  m health  there  is  such  a relation  between  the  skin  and  the  kidneys 

that  when  the  former  is  very  active  the  latter  excrete  less  than  the 
normal  amount  of  urea. 

. When  to  the  facts  already  cited  are  added  the  observation  of  Grie- 
smger,  that  in  diabetes  the  perspiration  contains  sugar,  and  the  well- 
known  circumstances  that  in  rheumatism  the  sweat  contains  lactic 
acid,  and  m jaundice  biliary  products,  the  value  of  diaphoretics  as  a 
means  of  getting  rid  of  retained  excretions  becomes  manifest.  For 
this  reason,  in  Bright’s  disease,  especially  of  the  acute  form,  they  are 
o the  greatest  value,  acting  beneficially  in  three  different  ways,— by 
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drawing  the  blood  to  the  surface,  and  thereby  relieving  any  internal 
congestions  of  the  kidneys  or  other  organs  that  may  exist;  by  pro- 
moting the  absorption  of  dropsical  effusions ; and  by  eliminating  retained 
secretions. 


NAUSEATING  DIAPHORETICS. 

The  most  frequently  employed  medicine  of  this  class  is  tartar  emetic. 
This  substance  is  so  fully  discussed  in  the  earlier  portion  of  this  book 
that  very  little  need  be  said  about  it  here.  It  seems  well  to  point  out, 
however,  that  the  antimonials  act  as  diuretics,  even  when  not  given  in 
doses  sufficient  to  cause  nausea,  and  that  they  do  so  apparently  in  two 
ways, — by  reducing  the  force  of  the  arterial  circulation,  and  by  a direct 
action.  They  are  probably  eliminated  to  a very  slight  extent  by  the 
skin ; although  this  has  not,  to  my  knowledge,  been  proved.  Tartar 
emetic  is  to  be  employed  as  a diaphoretic  in  sthenic  cases  only,  and  is 
especially  used  in  inflammatory  fevers.  The  dose  of  it  as  a diaphoretic 
is  from  the  sixth  to  the  twelfth  of  a grain.  If  a diaphoresis  is  urgently 
demanded,  the  dose  should  be  gradually  increased  until  decided  nausea 
is  induced.  An  excellent  combination  in  many  cases  is  tartar  emetic, 
neutral  mixture,  and  a minute  amount  of  morphia. 

Ipecacuanha  is  another  nauseating  substance  which,  like  tartar 
emetic,  seems  to  exert  an  influence  upon  the  skin,  even  independently 
of  its  action  on  the  stomach.  Moreover,  like  the  antimonials,  it  never 
in  small  doses  by  itself  causes  profuse  sweating,  but  simply  seems  to 
aid  in  maintaining  the  insensible  perspiration  and  in  keeping  the  skin 
soft  and  pliable  in  inflammatory  fevers.  Partly  for  this  reason  it  is 
frequently  combined  with  mercury  in  such  diseases  as  acute  peritonitis. 
The  diaphoretic  dose  of  ipecacuanha  is  a grain  every  two  hours.  Some 
persons  with  delicate  stomachs  are  decidedly  nauseated  by  this  amount ; 
and  to  these  only  half  a grain  should  be  given  at  a time. 

A very  famous  and  efficient  diaphoretic  preparation  of  ipecacuanha 
is  Dover’s  Powder  (Pulvis  Ipecacuanha  et  Opii,  U.S.),  which  contains 
one  grain  of  opium,  one  grain  of  ipecacuanha,  and  eight  grains  of  sugar 
of  milk.  Dover’s  powder  is  employed  in  two  distinct  methods.  In 
some  diseases,  as  in  acute  rheumatism , an  opiate  is  indicated  to  allay 
pain  or  for  some  other  purpose,  and  at  the  same  time  a diaphoretic  is 
needed  to  keep  up  the  action  of  the  skin.  Under  these  circumstances, 
from  three  to  five  grains  of  the  compound  powder  of  ipecacuanha  may 
be  given  every  two,  three,  or  four  hours,  pro  re  nata.  The  medicine  is 
more  apt  to  nauseate  when  taken  in  powder  than  when  exhibited  in 
pills ; for  which  reason  the  latter  form  of  administration  is  preferable 
in  the  class  of  cases  now  under  consideration,  especially  as  the  powder 
is  to  most  persons  a disagreeable  medicine.  In  the  second  method  ot 
using  Dover’s  powder,  a single  large  dose  is  given  for  the  purpose  ot 
producing  profuse  sweating.  In  the  intense  suffering  which  sometimes 
results  from  suddenly  suppressed  menstruation,  the  remedy  is  most  effi- 
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cient,  alleviating  the  pain  and  aiding  in  the  production  of  the  desired 
diaphoresis.  In  breaking  up  a cold,  or  in  muscular  ? heumatism , I)ovei  s 
powder  is  often  used  to  cause  sweating  (see  Alcohol  as  a Diaphoretic). 

REFRIGERANT  DIAPHORETICS. 

Aconite , veratrum  viride , and  all  the  various  remedies  used  to  depress 
the  cardiac  action  when  excited,  are,  in  the  strictest  sense  of  the  term, 
refrigerant  diaphoretics.  Sufficient  has,  however,  already  been  said  in 
regard  to  their  use.  The  citrate  of  potassium , whether  in  the  form  of 
effervescing  draught  or  of  neutral  mixture , is  constantly  employed  in 
sthenic  fevers,  and  affords,  I think,  the  best  basis  thei’e  is  for  fever- 
mixtures  in  such  cases,  the  more  powerful  depressants  being  added  to 
it  as  circumstances  demand. 

SIMPLE  DIAPHORETICS. 

PILOCARPUS.  U.S. — JABORANDI. 

This  drug,  which  has  long  been  employed  by  the  natives  of  South 
America,  received  its  first  notice,  under  the  various  names  of  Jahorandi, 
Jaguarandy , and  Jamguarandi,  from  Dr.  T.  J.  H.  Langgard  in  his 
“Diccionario  de  Medecina  domestica,”  Rio  Janeiro,  1865.  It  attracted 
no  attention,  however,  until  1874,  when  it  was  brought  to  Paris  by 
M.  Coutinho.  Its  botanical  source  is  Pilocarpus  pinnatus,  a member 
of  the  rue  family.  The  leaves  are  oval,  elongated,  entire,  1.2  to  1.5 
inches  long,  and  one-third  to  one-fourth  as  broad ; then*  taste  is  bitter, 
and  their  odor  hay-like:  they  contain  an  alkaloid,  pilocarpine , dis- 
covered by  Byarson.*  The  nitrate  of  pilocarpine  is  readily  obtained 
in  white  lamellated  crystals,  and  is  soluble  in  eight  parts  of  distilled 
water.  The  virtues  appear  to  reside  exclusively  in  the  leaves  and  bark, 
Dr.  Prerichs  ( Berlin . Klin.  Wochenschrift,  1875)  having  found  the  wood 
inert.f 

Physiological  Action. — When  an  infusion  of  from  sixty  to  ninety 


* A second  alkaloid  has  been  discovered  by  E.  Harnack  and  H.  Meyer  and  named  jaborine 
{Arch.  f.  Exper.  Path.  u.  Pharm.,  xii.).  It  is  a derivative  of  pilocarpine,  and  is  said  frequently 
to  contaminate  the  commercial  alkaloid.  Its  disooverers  assert  that  they  have  studio!  its 
action  upon  the  heart,  pupil,  intestines,  and  salivary  glands,  and  found  it  identical  with  that 
of  atropine.  Its  presence  has  no  doubt  been  the  cause  of  some  contradictory  results  obtained 
by  experimenters  with  pilocarpine.  According  to  Professor  Harnack,  pilocarpine  is  readily 
converted  into  a second  alkaloid,  pilocarpidine,  which  produces,  when  in  sufficient  doses,  ex- 
cessive sweating,  salivation,  and  also  violent  vomiting  and  purging,  with  colioky  pain.  In 
toxic  amounts  it  causes  great  disturbance  of  the  oiroulation  and  wide-spread  muscular  weak- 
ness. On  the  frog’s  heart,  in  small  amounts  it  acts  as  an  excitant,  but  in  larger  doses  as  a 
paralyzant.  It  is  a very  feeble  local  myotic.  In  its  general  influence  it  is  very  much  less 
powerful  than  is  pilocarpine  {Archie  f.  Exper.  Path.,  vol.  xx.).  Another  derivative  alkaloid 
is  jaborandme,  which  Harnack  has  found  to  act  on  the  frog’s  heart  somewhat  like  atropine. 

t Under  the  name  of  Jaborandi  various  drugs  other  than  the  product  of  Pilocarpus  pin- 
natus arc  sold  in  Brazil.  As  the  Pilocarpus  pinnatus  has  been  found  to  be  active  when  grown 
in  Prance,  it  is  probable  that  it  might  be  successfully  cultivated  in  our  Southern  States. 
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grains  of  jaborandi  is  given  to  an  adult,  in  about  ten  minutes  the  face 
and  neck  become  deeply  flushed,  and  free  perspiration  and  salivation 
commence.  After  a hypodermic  injection  of  the  alkaloid,  the  symp- 
toms may  set  in  in  six  minutes.  The  sweating  begins  on  the  face ; 
both  it  and  the  salivation  are  excessively  profuse,  and  last  from  three 
to  five  hours.  There  is  not  rarely  nausea,  and  sometimes  even  vomiting. 
The  pulse  is  usually  more  or  less  quickened,  as  is  also  frequently  the 
respiration.  After  the  sweating  has  ceased,  the  patient  is  left  more  or 
less  exhausted.  The  nasal  and  lachrymal  secretions  are  also  very  gen- 
erally increased  under  the  action  of  the  drug,  and  M.  Grubler  has  noted 
diarrhoea,  which  in  the  experiments  of  Ringer  and  others  has  not  been 
present.  There  is  sometimes  contraction  of  the  pupils,  and  even  dis- 
turbance of  vision.  These  effects  of  the  drug  are  in  the  adult  fairly 
constant;  but  subjects  have  been  occasionally  found  who  were  not 
susceptible  to  the  action  of  the  remedy,  and,  very  curiously,  in  Dr. 
Ringer’s  experiments  children  were  found  to  be  very  unsusceptible, 
although  doses  of  sixty  grains  were  employed.  Schwann,  M.  Morat 
{Lyon  Med.,  Juillet,  1882),  and  other  observers  have  noticed  in  the 
lower  animals  that  very  violent  gastric  and  intestinal  movements  are 
produced  by  the  drug. 

Secretion. — The  sweat  produced  by  jaborandi  is  often  enormous  in 
quantity  (nine  to  fifteen  ounces  by  estimation).  It  is  stated  to  be  at 
first  acid,  then  neutral,  and  finally  clearly  alkaline.  Yulpian  ( Legons  s. 
Subst.  toxiq.,  Paris,  1881,  87)  denies  that  even  the  first  sweat  has  other 
than  alkaline  reaction,  and  believes,  with  MM.  Luchsinger  and  Trumpy, 
that  there  has  been  a mistaken  observation,  due  to  the  fact  that  the 
secretion  of  the  sebiferous  glands  is  acid.  In  the  analyses  of  M.  Robin 
the  chlorides  were  found  in  excess,  the  carbonates  and  phosphates  in 
very  minute  amount,  and  the  urea  in  more  than  five  times  its  normal 
proportion,  the  amount  eliminated  in  the  sweating  being  estimated  at 
from  ten  to  fifteen  grains.  MM.  Hardy  and  Ball  believed  that  in  their 
experiments  the  average  amount  of  urea  eliminated  by  the  skin  was 
seventeen  grains  ( Journ . de  Therap.,  1874).  Pilicier  noted  in  a dog 
with  a gastric  fistula  great  increase  of  the  gastric  juices  {Med.  Cen- 
tralbl,  1876,  430) ; the  biliary  secretion  appeared  to  be  lessened.  On 
the  other  hand,  M.  Morat  {Lyon  Med.,  July,  1882)  has  noted  a tem- 
porary increase  of  the  sugar  in  the  blood,  an  evidence  that  the  glj  co- 
genic  function  of  the  fiver  is  stimulated.  Dr.  Hammerbacher  has 
found  the  secretion  of  milk  lessened  {Arch.  f.  Gesam.  Physiolog.,  xxx. 
236).  Whether  or  not  the  urine  is  increased  in  healthy  persons  when 
pilocarpine  is  given  in  a single  large  dose  may  be  considered  uncertain, 
but  the  assertion  of  M.  Gubler  that  the  alkaloid  administered  in  very 
small  repeated  doses  has  a marked  diuretic  influence  has  receiv  ed  clin- 
ical confirmation.  Much  interest  attaches  to  the  effect  of  jaborandi 
upon  urea-elimination,  but  it  cannot  be  considered  as  determined,  ex- 
cept that  in  various  diseases  the  combined  renal  and  dermal  elimina- 
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tion  is  greatly  increased  by  the  drug.  Hardy  and  Ball  state  that  in 
health  urea-elimination  from  the  kidneys  is  diminished  by  the  drug, 
while  Professor  Tyson  and  Dr.  Bruon  have  found  it  increased  both  in 
health  and  in  disease.  The  experiments  have,  however,  been  too  few, 
and  especially  the  conditions  of  their  performance  too  lax,  for  much 
importance  to  be  attached  to  them. 

There  appears  to  be  some  relation  between  the  flow  of  saliva  and 
that  of  perspiration  produced  by  jaborandi : if  the  one  is  very  profuse 
the  other  is  often,  but  not  always,  correspondingly  scanty.  Sometimes 
the  salivation  almost  replaces  the  sweating  (Fereol,  Journ.  de  Therap., 
Jan.  1875) ; very  frequently  it  commences  before  the  sweating,  and 
often  it  is  more  persistent.  During  it  the  mouth  is  wai’m,  and  there  is 
often  a feeling  of  tenseness  about  the  maxillary  glands.  The  saliva 
contains  an  abundance  of  salts  and  of  ptyaline,  as  well  as  a small 
excess  of  urea  ( Boston  Med.  and  Surg.  Journ.,  p.  347).  Pilicier,  it  is 
true,  states  that  the  proportion  of  albuminous  compoimds,  and  es- 
pecially of  sulphocyanide  of  potassium,  is  much  diminished,  but  in  M. 
Eobin’s  analyses  the  proportion  was  even  beyond  the  normal,  and  Ck. 
Bougarel  has  by  careful  experimentation  shown  that  the  power  of  jabo- 
randi-saliva  in  converting  starch  into  sugar  is  equal  to  that  of  the 
normal  secretion.  According  to  I.  N.  Langley  ( Brit . Med.  Journ.,  p. 
247),  in  the  frog  the  mouth  and  skin,  after  the  exhibition  of  jaborandi, 
become  covered  with  a viscid  secretion ; in  the  dog,  the  rabbit,  and  the 
cat  there  is  profuse  salivation.  The  effect  upon  the  salivary  secretion 
must  be  due  to  a direct  influence  upon  the  gland,  as  it  is  produced 
equally  well  after  section  of  all  of  the  salivary  nerves  (Langley, 
Journ.  of  Physiology,  1878,  339;  Carville,  Journ.  de  Therap.,  1875  ^con- 
firmed by  Schwann,  Med.  Centralbl.,  1875,  p.  440)  ; also  when  the  drug 
is  injected  directly  into  the  gland  and  prevented  from  entering  the 
general  circulation  (Langley).  According  to  the  elaborate  experi- 
ments of  Langley,  veiy  small  doses  cause  in  the  cat  great  increase  of 
the  secretion.  Stimulation  either  of  the  chorda  or  of  the  sympathetic 
nerve  causes  respectively  some  increase  or  lessening  of  the  secretion, 
but  this  increase  or  lessening  is  not  nearly  equal  to  that  which  occurs 
m the  normal  animal,  and  is  due  to  the  action  of  the  nerves  upon  the 
circulation,  and  not  to  any  influence  of  their  secretory  fibres  Very 
large  doses  of  the  drug  injected  into  the  gland  immediately  arrest  the 
secretion,  and  doses  of  less  size  given  in  the  same  way,  while  increasing 
secretion,  paralyze  both  chorda  tympani  and  sympathetic  nerve,  so 
that  stimulation  of  them  has  no  effect.  It  is  probable  from  the  last 
fact  that  jaborandi  has  an  action  upon  the  secretory  gland-cells 

f r?KUg  K e e^ldence  J'u8t  deduced  indicates  that  an  influence  is 
xerted  by  jaborandi  upon  the  gland-cells,  the  fact  that  atropine  arrests 

thatJth«°?ndl  r iVary  SeCretl°n  prevonts  ua  considering  it  settled 
hat  the  drug  does  so  act  upon  the  salivary  gland  cells  rather  than  upon 

the  peripheral  nerve-endings,  since  there  is  reason  for  believing  that 
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the  sweating  which  the  drug  causes  is  due  to  an  action  on  the  nerve- 
endings.  Dr.  Puchsinger  (confirmed  by  Nawrocki)  has  found  that 
section  of  the  nerves  of  the  cat’s  leg  did  not  prevent  the  paws  from 
sweating  when  jaborandi  was  exhibited.  This  demonstrates  that  the 
action  of  the  drug  is  peripheral,  not  centric.  Five  or  six  days  after  the 
section,  when  the  peripheral  nerve-endings  had  undergone  degeneration, 
Fuchsinger  found  that  jaborandi  was  unable  to  excite  sweating.  This, 
however,  can  hardly  be  considered  to  prove  absolutely,  as  Fuchsinger 
claims,  that  the  drug  acts  upon  the  peripheral  nerve-endings  and  not 
directly  upon  the  glandular  cells  themselves,  since  it  is  probable  that 
these  glandular  cells  shared  the  anatomical  changes  of  the  nerve-endings 
(. Pfluger's  Archiv,  xv.  482). 

Jaborandi  appears  to  stimulate  the  nutrition  of  the  hair,  and  Pi'O- 
fessor  Prentiss,  of  Washington,  has  reported  several  cases  in  which  the 
continued  internal  use  of  pilocarpine  caused  the  hair  to  become  exceed- 
ingly coarse  and  to  change  its  color  from  light  to  dark  ( Phila . Med. 
Times , xi.  610).  Dr.  H.  Rasori  has  noticed  a tuberculated  eruption  ap- 
parently produced  by  jaborandi  {Trans.  Internat.  Med.  Cong.,  1881,  iii. 
146).  M.  Grocco  has  found  that  pilocarpine  hypodermically  injected  or 
locally  applied  sensibly  affects  hysterical  anaesthesia  (. Lond . Med.  Record , 
1882,  137). 

Temperature. — The  action  on  the  bodily  heat  varies  somewhat.  M. 
Robin  affirms  that  before  and  during  the  early  stages  of  the  sweating 
from  jaborandi  the  temperature  rises  1°  to  2°  F.,  but  afterwards  falls 
as  much  below  the  normal  point  and  remains  depressed  for  one  or  two 
days.  This  primary  rise  of  temperature  has  been  noted  by  other  ob- 
servers (Ringer,  Lancet , 1873,  i.  157 ; Greene,  Phila.  Med.  Times,  vi. 
56 ; Scotti,  Berlin.  Klin.  Wocliens.,  1877,  141 ; Pilicier,*  Med.  Centralbl., 
1876,  429 ; Weber,  Ibid.,  770),  but  is  certainly  frequently  absent  alto- 
gether or  very  trifling. j-  The  subsequent  fall  of  temperature  seems  to 
be  a very  constant  phenomenon  when  the  action  of  the  drug  is  suffi- 
ciently severe ; it  probably  depends  in  great  part,  or  altogether,  upon 
the  loss  of  heat  during  the  sweating. 

Circulation.— The  action  of  jaborandi  upon  the  circulation  has  been 
studied  by  Mr.  Langley  ( Journ . of  Anatomy , x.  188),  E.  Leyden  ( Berlin . 
Klin.  Wochenschr.,  1877,  406),  Kahler  and  Sayka  {Med.  Centralbl.,  1876, 
541),  and  Harnack  and  Meyer  {loc.  cit.,  p.  374).  The  phenomena  noted 
by  these  observers  are  in  most  respects  in  accord,  but  Kahler  and  Sayka 
using  the  extract  of  jaborandi,  and  E.  Leyden  commercial  pilocarpine, 
have  found  the  pulse  either  as  a constant  or  occasional  phenomenon  at 
first  increased  in  its  rate,  while  Harnack  has  never  seen  this  with  chemi- 


-*  Pilioier  noted  that  the  rise  occurred  in  the  axilla,  but  not  in  the  rectum : this  would 
indicate  that  it  is  a local  phenomenon,  the  result  of  a heating  of  the  surface,  not  of  the  in- 
terior, of  the  body. 

f Consult  Riegol,  Berlin.  Klin.  Wochenschr.,  1875,  86;  Bardenhewer,  Ibid.,  1S<<,  8; 
Auschmann,  Ibid.,  353. 
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call}*  pure  pilocarpine.  Immediately  after  the  injection  of  the  alkaloid 
into  the  jugular  vein  the  arterial  pressure  falls,  but  in  a few  moments 
the  characteristic  phenomena  of  a slow  pulse  with  increased  arterial 
pressure  come  on.  This  slowing  of  the  pulse  is  not  prevented  by  pre- 
vious section  of  the  pneumogastric,  but  is  at  once  set  aside  by  an  injec- 
tion of  atropine  (Langley,  Leyden,  Harnack,  and  Meyer)  ; as  is  also  the 
diastolic  arrest  of  heart  which  pilocarpine  produces  in  the  frog.  Har- 
nack  and  Meyer  therefore  believe  that  in  both  the  frog  and  the  mammal 
the  chief  cardiac  influence  of  the  alkaloid  is  exerted  upon  the  intra- 
cardiac inhibitory  ganglia ; but  Professor  Ringer  (. Practitioner , xxvi. 
12)  finds  that  jaborandi  and  atropine  act  antagonistically  upon  the 
ventricles  separated  from  the  auricles,  and,  as  the  ventricles  contain  no 
inhibitory  ganglia,  some  other  explanation  of  the  antagonism  must  be 
found.*  The  rise  of  the  arterial  pressure  is  stated  by  Harnack  and 
Meyer  to  be  prevented  by  the  use  of  curare  and  artificial  respiration, 
and  to  be,  therefore,  a secondary,  not  direct,  result  of  the  drug’s  action  : 
it  is  probably  due  to  the  convulsive  muscular  contractions  produced  by 
the  drug.  In  the  latter  stage  of  the  poisoning  the  arterial  pressure 
falls.  As  in  the  experiments  of  Harnack  and  Meyer  asphyxia  in  this 
stage  did  not  cause  rise  of  pressure,  although  the  heart  appeared  still 
to  retain  its  force,  the  vaso-motor  system  is  probably  paralyzed.  The 
pulse  still  continues  slow,  although,  according  to  Harnack,  the  vagi  are 
completely  paralyzed. 

Sexual  Organs. — J aborandi  does  not  appear  to  have  any  power  over 
the  sexual  organs,  except  the  pregnant  womb.  Cases  of  abortion 
during  its  use  have  been  reported  by  M.  Masmann  (quoted  by  Larvand, 
La  Pilocarpine,  1883)  and  by  Schanta  ( Wiener  Med.  Wochens.,  Ho.  18. 
1878),  but  in  the  hands  of  other  observers  the  drug  has  appeared  to 
have  little,  if  any,  abortifacient  influence,  and  M.  Hyernaux  and  M. 
Chanteril  have  found  it  powerless  in  the  lower  animals  (quoted  by 
Larvand).  When,  however,  the  pregnant  female  is  at  her  full  term, 
the  drug  may  affect  the  uterine  contractions,  as  Larvand  and  others 
have  noted  an  increase  of  the  pains,  or  even  a precipitation  of  labor, 
both  in  women  and  in  the  lower  animals.  Nevertheless,  the  oxvtocic 
powers  of  jaborandi  are  very  feeble.  (See  British  Medical  Journal. 
1879,  ii.  509;  also  Wien.  Med.  Blatt,  1879,  ii.  1178,  1207.) 

Motor  System,.— In  man,  muscular  tremblings  have  been  observed 
during  the  action  of  jaborandi,  but  it  is  doubtful  whether  they  are  due 
to  a direct  action  of  the  remedy.  In  the  frog,  as  first  noticed  by  Mur- 
rell ( Pharm . Journ.  and  Trans.,  vi.  228),  small  doses  (3  mgrm.  of  pilo- 
carpine) produce  violent  convulsions  with  heightened  reflex  activity, 
while  larger  amounts  cause  complete  palsy.  According  to  Harnack 

* Professor  Ringer’s  explanation  seems  at  present  the  most  probable,  rt  is,  that  pilocar- 
pine paralyzes  the  heart  by  combining  with  the  molecules  of  the  excito-motor  apparatus  and 
of  the  muscular  tissue,  and  that  atropine  displaces  the  pilocarpine  and  thereby  substitutes  its 

own  lift  ion. 
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and  Meyer,  tho  convulsions  are  due  to  spinal  stimulation,  and  the 
paralysis  partly  to  overwhelming  of  tho  spinal  centres,  and  partly  to 
paralysis  of  the  muscles,  the  motor  nerves  themselves  not  being  af- 
fected. Tho  action  of  the  drug  upon  the  musculo-nervous  system  is 
entirely  subservient  to  its  other  effects. 

Eye. — When  applied  to  the  eye,  pilocarpine  produces  great  contrac- 
tion of  the  pupil,  tension  of  the  accommodative  apparatus,  and  an 
approximation  of  the  nearest  and  farthest  points  of  distinct  vision 
(John  Tweedy,  Lancet,  1875,  i.  159  ; C.  Scotti,  Berl.  Klin.  Wochens.,  1877, 
143;  Galezowski  (Med.  Times  and  Gaz.,  1877,  ii.  358).  Mr.  Tweedy 
also  states  that  there  is  impairment  of  vision,  due  to  benumbing  of  the 
retina.  According  to  P.  Albertoni,  the  myosis  is  followed  by  a moderate 
but  persistent  mydriasis,  and  is  not  prevented  by  previous  section  of 
the  oculo-motor  nerve  or  of  the  upper  cervical  sympathetic  ganglion. 
It  is  certainly  the  result  of  a peripheral  influence.  Galezowski,  who 
uses  a solution  of  one  part  of  a pilocarpine  salt  in  fifty  parts  of  water, 
affirms  that  it  answers  as  well  as  a solution  of  eserine  in  diseases  of  the 
eye,  and  has  the  great  advantage  of  not  producing  irritation. 

Therapeutics. — Jaborandi  is  so  powerful  and  certain  in  its  diapho- 
retic action  that  it  has  already  taken  rank  as  the  most  reliable  and  in- 
fluential of  the  remedies  of  its  class ; indeed,  so  great  is  its  power  that 
it  has  widely  extended  the  use  of  diaphoretics.  It  is  doubtful  how 
far  it  is  applicable  to  the  treatment  of  fevers,  although  the  decided 
lowering  of  the  temperature  by  it  would  indicate  a power  over  such 
bodily  conditions.  In  bilious  and  other  malarial  fevers  it  is  probably  of 
value,  but  sufficient  use  has  not  as  yet  been  made  of  it  to  determine  its 
exact  powers  in  hastening  the  desired  remission.  In  typhoid  and  other 
asthenic  fevers  it  would  probably  do  much  injury.  In  dropsies  it  has 
been  widely  employed,  and  certainly  is  a most  efficient  remedy.  It 
appears  to  be  as  safe  in  asthenic  dropsies  as  in  any  other  remedy  com- 
parable with  it  in  power,  although  in  my  own  observation  a free  jabo- 
randi sweat  is  almost  as  exhausting  as  a purging.  Great  value  has  been 
ascribed  to  it  in  facilitating  the  removal  of  local  watery  effusions,  such 
as  occur  in  pleurisy,  etc.  Cases  of  pulmonic  oedema  have  been  lepoited 
in  which  lives  seem  to  have  been  saved  by  its  employment.  In  urcemia 
it  is  the  most  efficient  remedy  at  our  command.  In  acute  or  chronic 
Bright's  disease  it  is  of  great  value,  sufficing  often  in  the  one  case  to 
bring  about  convalescence,  and  in  the  other  greatly  to  prolong  lile  and 
make  it  comfortable.  The  sweats  may  be  repeated  daily,  bi-weekh , 
or  weekly,  according  to  the  circumstances  of  the  case.  In  subacute 
and  muscular  rheumatism  jaborandi  is  very  efficient. 

The  action  of  the  remedy  on  the  kidney  is  still  sub  judice.  Purjesz 
(Deutsch.  Arch.  f.  Klin.  Med.,  xvii.  533)  has  noted  one  case  in  which 
the  drug  seemed  to  produce  albuminuria,  but  tho  occurrence  may  have 
been  accidental,  and  there  is  clinical  experience  to  show  that  when  the 
pilocarpine  is  given  in  doses  of  one-tenth  of  a grain  three  times  a da\ , 
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so  as  to  avoid  any  violent  action  upon  the  skin,  thei'e  is  a decided  in- 
crease of  the  urine.  In  a case  of  my  own,  the  urine,  which  had  been 
absolutely  suppressed  for  seventy-two  hours,  reappeared  immediately 
after  the  hypodermic  injection  of  one-twelfth  of  a grain  of  pilocarpine 
nitrate.  The  case  of  Purjesz  and  the  occasional  occurrence  of  strangury 
after  the  drug  (my  own  experience,  also  Stumpf ’s,  Deutsch.  Arch.,  xvi.) 
would  indicate  that  it  stimulates  the  urinary  organs,  and  that  some 
caution  must  be  exercised  in  its  employment  in  the  earliest  stages  of 
acute  tubular  nephritis.  Professor  Ringer  has  reported  several  cases  of 
unilateral  sweating  cured  by  the  use  of  full  doses  of  pilocarpine  given 
hypodermically  (. London  Tract .,  xvii.  401),  and  it  has  been  used  with 
asserted  success  in  alopecia.  It  has  been  extensively  used  in  diphtheria 
and  croup,  but  has  no  direct  influence  over  the  disease,  and  may  do  great 
harm  in  adynamic  conditions : by  increasing  the  glandular  secretion  of 
the  bronchial  tubes  it  may  aid  in  loosening  the  membranes. 

M.  Cheron  has  used  the  nitrate  of  pilocarpine  hypodermically  with 
vei7  good  success  when  the  milk  is  becoming  scanty  in  nursing  women. 
The  dose  must  not  be  large  enough  to  produce  diaphoresis, — not  more 
than  one-twelfth  of  a grain. 

Locally  applied  (half-ounce  of  the  leaves)  in  the  form  of  a poultice, 
jaborandi  may  sometimes  produce  local  sweating  only,  but  I have  seen 
very  marked  and  extraordinarily  prolonged  general  sweating  so  caused. 

Administration.— The  dose  of  jaborandi  is  forty  grains  to  a fluid- 
drachm.  The  fluid  extract  (. Extract-urn  Pilocarpi  Fluidum,  U.S.)  may 
be  used  in  doses  of  half  a drachm  to  a drachm.  Pilocarpine  is  superior 
to  jaborandi  in  the  certainty  of  its  action,  and  in  being  less  disagree- 
able, and  probably  less  apt  to  nauseate.  Weber,  Bardenhewer,°and 
Auschmann  agree  that  0.3  of  a grain  of  it  is  equal  to  seventy-five 
grains  of  the  best  leaves ; but  this  is  probably  an  overestimate  of  its 
powers.  In  the  form  of  the  hydrochlorate  (. Pilocarpines  Rydrochloras, 
L.S.)  it  may  be  used  hypodermically  in  watery  solution,  the  dose  beino- 
from  one-eighth  to  one-third  of  a grain.  Dr.  Demme,  of  Berne,  gives 
to  children  between  one  and  two  years  old  0.075  grain;  between  two 
and  six. ,0.1  to  0.15  gram;  between  six  and  twelve,  0.15  to  0.35  grain 
and  finds  it  to  work  very  well  (Med.  Times  and  Gaz.,  1877,  ii.  636).’ 
f°  fatal  results  have  as  yet  been  reported,  although  Auschmann  has 
twice  seen  alarming  collapse  follow  moderate  doses,  apparently  pro- 
duced by  excessive  vomiting  (Perl.  Klin.  Wochenschr,  1877  p.  3561* 

MrjZZlSmvf  ffr0pme-~ln  ^bruary,  1875  (Brit.  Med.  Journ.), 

. Langley  called  attention  to  the  antagonism  existing  between  hbo 

randi  and  belladonna.  When  the  heart  has  been  sloped  or  arrested 
by  jaborandi,  atropine  will  bring  the  rate  of  pulsation  almost  to  normal 
ie  reverse  of  this  also  occurs,  provided  the  amount  of  atropine  pre- 


* A case  of  poisoning  to  which  I have  not  had 
Thfrap.,  sfir.  2,  v.  88. 


access  is  reported  in  Bull,  et  M(m.  Soc.  de 
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viously  applied  has  not  been  too  great  (Langley,  Journ.  Anat.,  x.  194). 
Upon  the  sweat-glands  the  two  drugs  have  also  antagonistic  powers, 
one  being  able  to  annul  the  action  of  the  other  (Luchsinger,  loc.  cit.'). 
The  same  is  true  in  regard  to  the  salivary  secretion  (Langley).  This 
antagonism  between  atropine  and  jaborandi  is  affirmed  by  H.  Larvand 
to  extend  to  the  intestines  and  pupil.  In  belladonna-poisoning  the  alka- 
loid has  been  used  with  no  advantage  in  very  small  dose  ( Lancet , 
1876,  i.  346),  but  in  a case  in  which  nine-tenths  of  a grain  of  atropine 
had  been  taken,  nine  grains  of  pilocarpine  are  said  to  have  been  in- 
jected hypodermically  in  between  one  and  two  hours  with  success 
(Professor  Purjesz,  Pest.  Med.-Chir.  Presse,  1880).  Dr.  L.  Juliasz  re- 
ports ( Klin . Monatsbl.  f.  Augenheilk.,  xx.  86)  a case  in  which  it  was* 
estimated  that  about  one  and  a half  grains  of  atropine  were  taken, 
followed  in  half  an  hour  by  vomiting ; four  and  a half  grains  of  pilo- 
carpine were  injected  in  about  seven  hours,  with  a favorable  result. 
Dr.  Hofferts  reports  ( Wien.  Med.  Presse,  1883,  xxiv.  1412)  a case  in 
which  seven  and  a half  grains  of  extract  of  belladonna  were  ingested, 
and  nearly  two  grains  of  pilocarpine  given,  with  recovery. 

LIQUOR  AMMONII  ACETATIS-SOLUTION  OP  ACETATE 

OP  AMMONIUM.  U.S. 

Spirit  of  Mindererus  is  prepared  by  saturating  dilute  acetic  acid 
with  carbonate  of  ammonium,  and  consequently  consists  of  a solution 
of  acetate  of  ammonium  containing  as  much  of  free  carbonic  acid  as 
the  water  will  absorb.  It  is  a colorless  liquid,  and  should  have  no 
odor,  or  a very  faint  odor  of  acetic  acid.  Any  specimen  having  an 
ammoniacal  odor  should  be  rejected,  as  containing  an  objectionable  ex- 
cess of  carbonate  of  ammonium.  The  taste  is  disagreeable  and  saline. 
As  the  solution  upon  standing  undergoes  decomposition  after  a time, 
it  should  be  freshly  prepared  when  needed. 

Therapeutics. — Spirit  of  Mindererus  appears  to  be  a feeble  stimu- 
lant diaphoretic.  Cullen  has  known  eight  ounces  of  it  to  be  taken  in 
a very  short  time  without  inducing  any  effect ; yet  the  testimony  is 
very  strong  as  to  its  having  some  value  in  disease,  and  in  adynamic 
fevers  it  may  be  employed  as  a diaphoretic.  It  is,  however,  much  less 
efficient  than  the  sweet  spirit  of  nitre,  and  is  probably  to  most  persons 
more  disagreeable  than  that  favorite  drug.  Special  value  has  been 
claimed  for  it  in  dysmenorrhcea,  and  even  in  menorrhagia  ; but  I do  not 
believe  that  it  has  any  superiority  over  other  diaphoretics  in  the  formei 
affection,  and  its  being  of  any  use  in  the  latter  disease  seems  apocry- 
phal. The  dose  is  one  to  two  tablespoonfuls. 

SPIRITUS  .2ETHERIS  NITRO SI— SPIRIT  OP  NITROUS 

ETHER.  U.S. 

Sweet  spirit  of  nitre  is  prepared  by  adding  sulphuric  acid  to  alcohol, 
then  adding  copper  wire,  and  after  this  nitric  acid,  distilling  at  a tern- 
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perature  not  exceeding  180°  F.,  and  adding  alcohol  to  the  distillate. 
The  first  reaction  which  takes  place  between  the  sulphuric  acid  and 
the  alcohol  results  in  the  liberation  of  ether,  the  hydrated  oxide  of 
ethyl ; the  nitric  acid,  giving  to  the  copper  two  of  its  equivalents  of 
oxygen,  is  converted  into  nitrous  acid,  which  combines  with  the  oxide 
of  ethyl  to  form  a nitrite.  Spirit  of  nitrous  ether  is  a volatile,  inflam- 
mable liquid,  of  a pale-yellow  color  inclining  slightly  to  green,  having 
a fragrant,  ethereal  odor,  free  from  pungency,  and  a sharp,  burning 
taste.  It  slightly  reddens  litmus,  but  does  not  cause  effervescence  when 
a crystal  of  bicarbonate  of  potassium  is  dropped  into  it.  When  mixed 
with  half  its  volume  of  officinal  solution  of  potassa  previously  diluted 
with  an  equal  measure  of  distilled  water,  it  assumes  a yellow  color, 
which  slightly  deepens,  without  becoming  brown,  in  twelve  hours.  A 
portion  of  the  spirit  in  a test-tube  half  filled  with  it,  plunged  into  water 
heated  to  145°  and  held  there  until  it  has  acquired  that  temperature, 
will  boil  distinctly  on  the  addition  of  a few  small  pieces  of  glass.  Spirit 
of  nitrous  ether  has  the  specific  gravity  0.837,  and  contains  five  per 
cent  of  its  peculiar  ether.  It  should  not  be  long  kept,  as  it  becomes 
strongly  acid  by  age. 

Physiological  Action. — Undoubtedly  the  sweet  spirit  of  nitre,  if 
taken  in  sufficient  amount,  acts  very  decidedly  upon  the  organism.  Mr. 
D.  R.  Brown  reports  {Pharm.  Journ.  Trans.,  March,  1857)  the  effects 
of  the  inhalation  of  sweet  spirit  of  nitre.  The  first  symptoms  are  a 
bluish-purple,  livid  discoloration  of  the  lips  and  fingers,  and  a peculiar 
pallor  of  the  face.  These  increase,  the  face  assumes  a ghastly  look,  the 
extremities  grow  cold,  and  the  pulse  becomes  very  weak  and  frequent, 
but  the  breathing  remains  slow  and  regular ; muscular  weakness  is  ex- 


treme, and  the  least  exertion  causes  hurried  respiration,  with  painful 
oppression  in  the  chest,  and  cardiac  distress.  Confusion  of  mind  and 
giddiness  may  or  may  not  occur,  but  headache  always  comes  on  sooner 
or  later.  These  symptoms  are  very  similar  to  those  caused  by  toxic 
doses  of  other  nitrites,  and  it  is  most  probable  that  the  drug  simply 
unites  the  physiological  effects  of  the  nitrites  in  general  with  those  of 
alcohol.  In  sufficient  amount  sweet  spirit  of  nitre  is  undoubtedly  an 
active  poison.  Dr.  Christison  reports  the  case  of  a woman  whose  death 
was  attributed  to  it,  and  between  three  and  four  ounces  killed  a child 
three  years  old  m twelve  hours,  the  symptoms  closely  resembling  those 
of  alcoholic  poisoning  with  the  addition  of  vomiting  and  purging 
{Lancet,  1878,  n ).  In  therapeutic  doses  it  has  no  marked  action,  except 
in  increasing  the  secretion  of  the  skin  and  kidneys,  and  in  a slight 

degree  stimulating  the  nervous  system.  In  children  it  is  often  of  value 
as  an  antispasmodic. 

thfldr:rTos^Sweet  spirit  °f  nitre  is  °ne  °f  the  m°st  popular  0f 

the  diaphoretics.  As  it  exerts  a stimulant  action,  it  is  useful  in  ady- 
namic rather  than  in  sthenic  fevers.  In  children  with  fever  offering  ner- 
vous symptoms,  such  as  starting,  jerkings,  etc.,  it  is  especially  useful. 
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If  the  patient  be  kept  about  and  cool,  instead  of  being  warmly  covered 
in  bed,  spirit  of  nitrous  ether  acts  as  a decided  diuretic ; but  it  is  not 
sufficiently  powerful  to  make  it  worthy  of  reliance  in  dropsy.  The  dose 
of  sweet  spirit  of  nitre  is : for  an  adult,  a teaspoonful  to  a tablespoon- 
ful ; for  a child  three  years  old,  half  a teaspoonful.  If  a diaphoretic 
action  is  required,  very  minute  doses  should  be  exhibited  at  short  in- 
tervals. Thus,  for  a child  a year  old,  a teaspoonful  should  be  put  in 
five  ounces  of  water,  and  a tablespoonful  given  every  hour. 

Alcohol. — As  is  known  to  every  hard  drinker,  alcohol  when  taken 
in  excess,  and  especially  if  drunk  with  hot  water,  is  eliminated  by  the 
skin,  and  often  causes  profuse  sweating.  As  a diaphoretic  it  is,  how- 
ever, used  in  medicine  for  only  one  purpose, — i.e.,  in  those  cases,  such 
as  a forming  “ cold,”  subacute  rheumatism,  and  suppressed  menstruation, 
when  a single  profuse  sweating  is  desired.  In  these  cases  I have  found 
the  following  plan  most  efficacious,  provided  the  patient  have  not  de- 
cided fever : a Dover’s  powder  is  administered,  and  directly  after  this 
the  patient  goes  into  a hot-water  or  vapor  bath,  or  else  does  what  is 
known  in  common  parlance  as  “ soaking  his  feet,” — i.e.,  takes  a pedilu- 
vium.  The  proper  method  of  doing  the  former  of  these  acts  has  been 
sufficiently  described.  In  taking  a foot-bath  the  patient  should  use  a 
tub  of  sufficient  size  to  enable  him  to  place  in  it  his  feet  and  legs  up  to 
the  knees ; the  water  should  be  as  hot  as  can  be  borne,  and,  as  the  feet 
become  a little  accustomed  to  the  temperature,  hotter  water  should  be 
added ; the  immersion  should  continue  fifteen  or  twenty  minutes ; dur- 
ing it,  the  patient,  being  in  his  night-clothes,  should  be  well  wrapped 
up  in  blankets,  and  at  the  close  should  be  so  transferred  to  the  bed  as 
not  to  get  in  any  way  chilled.  After  he  has  got  to  bed,  and  has  been 
heavily  covered  with  blankets,  the  patient  should  drink  one  or  two 
tumblerfuls  of  a very  hot  and  strong  lemonade  containing  one,  two,  or 
three  tablespoonfuls  of  whisky  or  brandy. 

I think  the  popular  belief  that  after  a sweat  there  is  a greater  lia- 
bility than  usual  to  take  cold  is  well  founded : care  must,  therefore,  be 
exercised  to  avoid  any  exposure  for  a day  or  two.  Anointing  the 
skin  with  oil  of  sweet  almonds,  or  with  some  other  equally  bland  fat, 
appears  to  have  some  power  of  preventing  the  deleterious  effects  of 
cold  after  sweating. 


FAMILY  VI— EXPECTORANTS. 


These  are  medicines  possessed  of  the  power  of  modifying  the  secre- 
tions and  thereby  influencing  the  inflammatory  conditions  of  the  re- 
spiratory mucous  membranes.  There  are  various,  and  even  opposing, 
methods  in  accordance  with  which  drugs  act  upon  the  pulmonary  sur- 
faces. In  certain  states  of  the  latter,  as  in  the  first  stages  of  acute 
bronchitis,  the  irritation  of  the  part  is  too  great  for  secretion,  the  first 
stage  of  inflammation  being,  as  is  well  known,  connected  with  suspen- 
sion of  function  : in  this  condition  the  so-called  sedative  expectorants  are 
indicated.  These  are  remedies  which  lower  arterial  action : they  are 
all  nauseants,  and  the  increase  of  bronchial  secretion  by  them  is  analo- 
gous to  that  which  they  produce  in  the  skin.  In  order  to  get  their  full 
effect,  they  must  be  given  in  nauseating  doses ; and  if  these  are  gradu- 
ally  increased  until  emesis  is  induced,  the  fullest  therapeutic  influence 
will  be  obtained.  There  are  other  drugs  which  may  be  termed  stimu- 
lating expectorants , and  which  act  directly  upon  the  bronchial  mucous 
membrane,  some  of  them  perhaps  increasing  secretion,  but  most  of 
them  rather  modifying  it,  and  some  of  them  even  diminishing  it,  by 
toning  up  a relaxed,  over-secreting  mucous  membrane.  Some  sub- 
stances which  can  hardly  be  called  expectorants  are  nevertheless  use- 
ful in  bronchial  diseases : thus,  gallic  acid  will  sometimes  lessen  the 
large  quantities  of  mucus  secreted  in  bronchorrlioea  ; or,  when  the  mucus 
is  tenacious  in  chronic  bronchitis , alkalies  may  be  of  service  by  rendering 
the  secretions  less  viscid,  and  thereby  facilitating  expectoration. 

In  many  cases  of  disease  occurring  in  the  very  young  and  in  the 
very  old,  mucus  may  so  accumulate  in  the  lungs,  owing  to  the  inability 
of  the  enfeebled  powers  to  force  it  up,  as  seriously  to  embarrass  or 
even  fatally  compromit,  respiration.  Very  frequently,  in  acute  cases 
of  this  character,  such  as  the  suffocative  catarrh  of  infants,  mechanical 
emetics  are  of  the  greatest  service;  but  in  chronic  cases  they  induce  so 
much  disturbance  of  digestion  as  to  render  their  use  dangerous,  and 
alcohol,  carbonate  of  ammonium,  oil  of  garlic  or  of  turpentine,  and  other 

drugs  capable  of  increasing  the  bronchial  muscular  power  or  activity, 
have  to  be  relied  upon.  J 


Again,  in  certain  conditions  of  the  lungs,  especially  in  chronic  ca- 
tarrhal pneumonia,  iodine  and  other  alteratives  are  of' great  value  in 
facilitating  the  absorption  of  exuded  materials ; yet  these  remedies  can 
ard  y be  called  expectorants.  It  may  be  affirmed  that  the  value  of 
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true  expectorants  in  pneumonia  of  any  variety  is  exceedingly  prob- 
lematic, and,  except  it  be  the  muriate  of  ammonia,  they  far  more  often 
do  harm  in  the  chronic  varieties  by  deranging  digestion  than  they  do 
good  by  influencing  the  lung-tissue. 

There  are  several  substances,  chief  among  them  being  morphine, 
hyoscyamus,  chloroform,  and  hydrocyanic  acid,  which  have  the  power 
of  allaying  cough  and  lessening  irritation  by  an  anodyne  action.  In 
regard  to  morphine,  its  property  of  checking  secretion  should  be  borne 
in  mind,  but  should  not  prevent  its  use.  These  narcotics  are  especially 
useful  when  the  cough  is  disproportionate  to  the  amount  of  inflam- 
mation. When  large  quantities  of  mucus  are  being  secreted  in  debili- 
tated subjects,  their  use  requires  great  caution,  for  fear  of  benumbing 
the  nerves  or  nerve-centres  and  thereby  increasing  the  danger  of  an 
accumulation  of  phlegm  in  the  lungs. 

Among  the  respiratory  narcotics  may  be  considered  Pyridin,  one  of 
the  principles  found  in  tobacco-smoke.  Led  by  the  relief  sometimes 
afforded  in  asthma  by  the  smoking  of  cigarettes,  M.  Germain  See 
( Tlierap . Gaz.,  1885)  made  a series  of  clinical  studies  which  seem  to 
show  that  pyridine  is  of  great  service  in  asthmatic  complaints.  As 
first  manufactured  by  Merck,  it  is  a colorless,  peculiar-smelling  fluid, 
easily  soluble  in  water,  boiling  at  106$°  C.,  on  exposure  to  the  air  ab- 
sorbing water,  and  then  boiling  at  a lower  temperature.  In  using  it  a 
fluidrachm  is  evaporated  in  a small  closed  chamber,  and  the  patient 
allowed  to  breathe  the  air  twenty  to  thirty  minutes,  the  process  being 
repeated  three  times  a day.  According  to  the  experiments  of  Silva 
(Lond.  Med.  Rec.,  Feb.  5,  1887),  the  inhalations  of  pyridin  have  the 
effect  of  diminishing  the  quantity  of  air  respired  in  a fixed  period,  and 
of  always  causing  abundant  salivation,  with  coryza  and  general  excite- 
ment. Dr.  Joseph  S.  Neff  (IV.  Y.  Med.  Journ.,  March,  1886)  states  that 
the  inhalations  produce  in  the  healthy  adult  flushing  of  the  face  and 
quickening  of  the  pulse  and  respiration,  but  that  in  asthma  the  effect 
is  to  quiet  the  respiration  and  cause  fall  of  the  pulse  to  the  normal  rate, 
and  to  produce  an  irresistible  desire  to  sleep.  He  confirms  the  value  of 
pyridin  in  the  treatment  of  asthma. 

Expectorants  may  be  arranged  under  two  heads, — the  nauseant  or 
sedative  expectorants,  and  the  stimulating  expectorants ; and  the  gen- 
eral proposition  may  be  laid  down  that  expectorants  of  the  first  class 
are  to  be  used  in  the  first  stages  of  acute  bronchitis,  while  expectorants 
of  the  second  class  are  to  be  employed  in  the  advanced  stages  or  in  the 
chronic  varieties  of  the  disease.  As  these  diseased  conditions  gradu- 
ally merge  into  one  another,  so  must  the  practitioner  balance  the  in- 
gredients of  his  expectorant  mixtures,  adapting  their  relations  to  the 
individual  case. 

The  present  seems  a fitting  place  to  say  what  is  necessary  in  regard 
to  the  use  of  drugs  by  atomization.  In  this  method  of  administration, 
a solution  of  the  medicine  employed  is  broken  up  by  a mechanical  con- 
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trivance  into  a fine  spray  and  projected  into  the  back  of  the  mouth. 
There  can  be  no  doubt  that  when  the  operation  is  properly  performed 
the  spray  reaches  even  the  finest  ramifications  of  the  pulmonary 
bronchi.  A discussion  of  this  is  at  present  scarcely  necessary.  Any 
reader  having  doubt  upon  the  subject  will  find  the  evidence  in  the 
work  of  Dr.  J.  Solis  Cohen  ( Inhalation : its  Therapeutics  and  Practice , 
Phila.,  1867). 

The  following  rules  should  be  attended  to,  to  secure  successful 
results : 

1.  Use  the  steam  atomizers:  all  other  forms  of  apparatus  give 
irregular  or  too  feeble  currents,  and  should  be  discarded. 

2.  See  that  the  points  of  the  atomizing  tubes  are  sharp  and  clean, 
— not  foul,  cracked,  or  with  their  edges  worn. 

3.  See  that  the  steam  is  generated  equably  and  with  sufficient  force, 
and  that  the  solution  used  is  free  from  all  solid  particles,  and,  unless 
otherwise  ordered,  about  the  temperature  of  the  body. 

4.  Never  allow  inhalations  when  the  patient  is  excited,  directly  after 
eating,  or  immediately  after  exercise,  unless  especial  circumstances,  as 
in  haemoptysis,  demand  haste. 

5.  Have  the  glass  mouth-speculum  inserted  well  into  the  mouth,  and 
the  line  of  its  axis  and  of  the  propulsion  of  the  spray  coincident  with 
that  of  the  mouth. 

6.  When  the  pharynx,  or  even  the  larynx  only,  is  to  be  reached,  the 
operation  is  very  simple,  and  respiration  should  be  natural ; but  when 
it  is  desired  to  make  applications  to  the  ultimate  bronchi,  the  respira- 
tions should  be  regular,  slow,  and  as  deep  and  full  as  possible,  the  lungs 
being  well  emptied  at  expiration. 

7.  Do  not  protract  the  sitting  until  the  patient  is  fatigued.  Five 
minutes  is  generally  long  enough  to  commence  with.  In  hemoptysis, 
this  rule  may  sometimes  be  departed  from  with  advantage. 

8.  Let  the  patient  give  his  whole  attention  to  the  matter  in  hand. 

9.  In  chronic  disease,  one,  two,  or  three  inhalations  a day  are  usually 
sufficient.  In  acute  disease,  they  may  be  required  much  more  often, 
as  every  hour  in  diphtheria. 

10.  Never  use  atomization  for  the  purpose  of  general  medication  : it 
is  simply  a method  of  applying  substances  locally  to  the  respiratory 
organs. 

The  substances  used  by  atomization  may  be  conveniently  arranged 
as  follows : * 


Attention  has  been  called  to  the  inhalation  of  fresh,  almost  nascent  vapors  of  muriate 
of  ammonia  By  means  of  a very  simple  apparatus,  air  loaded  with  muriatic  acid  vapor  is 
drawn  a each  inspiration  through  a weak  water  of  ammonia,  and  of  course  reaches  the  lung 
saturated  with  the  vapors  of  the  muriate.  Dr.  Leberman  {Brit,  and  For.  Med.-Chir.  Rev.,  1874, 
i.  518)  affirms  that  ho  has  employed  this  with  the  happiest  results  in  one  hundred  and  two 
cases  of  granular  tore  throat  chronic  bronchitic,  asthma,  looping. cough,  and  even  angina 
pectorxs  ! Most  druggists,  I believe,  keep  tho  inhalers. 
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Diluents. — The  only  diluent  of  any  value  is  warm  water.  In  acutely 
inflamed  conditions  of  the  mucous  membrane , the  very  frequent  appli- 
cation of  water  at  about  the  temperature  of  90°  F.  will  often  afford 
marked  relief,  especially  in  laryngitis. 

Astringents. — These  are  employed  to  arrest  excessive  secretion  or 
hemorrhage.  In  their  use,  it  must  always  be  remembered  that  they 
are  more  or  less  irritant,  and  that  while  some  persons  bear  them  very 
well,  in  others  they  produce  very  harmful  irritation ; also,  that  the 
idiosyncrasies  of  patients  vary,  so  that  while  one  person  will  best  bear  a 
certain  one  of  the  astringents,  a second  may  be  less  irritated  by  another 
drug.  The  rule  is  to  try  carefully  until  the  pulmonary  idiosyncrasies 
are  known.  In  cases  of  excessive  bronchial  secretion , any  irritation 
sufficiently  severe  to  give  origin  to  tightness  in  the  chest,  or  to  much 
coughing,  calls  for  the  withdrawal  of  the  medicine.  In  hcemoptysis,  a 
greater  risk  can  be  judiciously  assumed.  The  astringent  substances 
employed  in  this  way  are : First,  tannic  acid , one  to  twenty  grains  to 
the  fluidounce  of  water.  I have  not  used  this ; but  it  is  said  to  be  well 
adapted  to  cases  of  free  secretion.  Second,  alum , varying  in  strength 
from  a solution  of  five  grains  to  the  ounce  to  a saturated  solution.  This 
I have  used  with  great  satisfaction.  In  hcemoptysis,  only  the  strongest 
preparation  is  of  avail;  in  bronchorrhcea , a weak  solution  should  be 
employed  at  first,  and  the  strength  increased  pro  re  nata.  One  advan- 
tage this  drug  has  over  tannic  acid  is  its  compatibility  with  the  sul- 
phate of  morphine,  which  should  always  be  added  to  its  solution  when 
any  tendency  to  irritation  exists.  In  chronic  bronchitis  with  excessive 
expectoration,  I have  seen  alum  produce  most  gratifying  results. 
Third,  preparations  of  iron : of  these  the  solution  of  the  perchloride 
has  been  used  in  Great  Britain  and  on  the  Continent ; hut  Monsel’s 
solution  ( Liquor  Ferri  Subsulphatis ) is  much  preferable,  as  even  more 
powerfully  styptic  and  less  irritating.  Ten  drops  of  the  solution  may 
be  added  to  the  fluidounce  of  water  and  be  used  for  the  trial  dose.  If 
the  lungs  will  bear  it,  and  necessity  exists  for  a stronger  solution,  the 
strength  may  be  carefully  increased  up  to  half  a fluidrachm  to  the 
ounce.  Acetate  of  lead  is  at  once  astringent  and  sedative.  It  has  been 
recommended  by  Beigel  and  by  Fieber  in  the  advanced  stages  of  acute 
catarrhs,  in  the  proportion  of  three  to  ten  grains  to  the  fluidounce. 


Narcotics. — When  there  is  great  laryngeal  or  even  bronchial  irrita- 
tion, especially  in  the  laryngitis  of  advanced  phthisis,  half  a grain  ot 
morphine,  or  a drachm  of  tincture  of  hyoscyamus,  will  often  afford  very 
great  relief.  It  must  not  be  forgotten  that  the  constitutional  effect  of 
the  narcotic  may  be  produced  in  this  way. 


Solvents. — As  is  well  known,  in  certain  respiratory  affections  it  is 
very  important  to  get  rid  of  a false  membrane,  or  exudation,  which 
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appears  upon  the  mucous  surfaces.  Some  substances  seem  to  exert  at 
least  a degree  of  solvent  power  upon  this  material.  Of  these,  lime- 
water  appears  to  be  the  most  effective  and  the  least  irritant.  It  should 
be  used  pure.  (See  article  on  Lime  (post) ; also  consult  Meigs  and 
Pepper,  Diseases  of  Children , Phila.,  1874,  p.  680.) 

Alteratives. — In  chronic  bronchitis , and  even  in  chronic  catarrhal 
pneumonia , or  phthisis,  balsamic  vapors  have  long  been  used,  but  atomi- 
zation is  not  necessary  in  their  application.  Muriate  of  ammonia  may, 
however,  be  so  applied:  in  chronic  bronchial  catarrh  it  is  sometimes 
advantageous,  and  in  acute  laryngitis  inhalatious  of  a warm  saturated 
solution  of  it  are  often  very  useful.  In  chronic  laryngitis,  nitrate  of 
silver  may  be  exhibited  by  atomization,  but  it  is,  I think,  much  better 
to  apply  it  directly  by  means  of  the  laryngoscope  and  the  brush  or 
probang.  In  cases  of  fetid  expectoration,  carbolic  acid  in  weak  solution 
(gtt.  i-ii  to  f^i)  may  be  used  as  an  antiseptic  and  alterant. 


NAUSEATING-  EXPECTORANTS. 

The  three  nauseating  expectorants  are  ipecacuanha,  tartar  emetic, 
and  lobelia.  As  these  substances  are  sufficiently  discussed  elsewhere  in 
this  work,  it  remains  only  to  say  a few  words  in  regard  to  their  com- 
parative use  as  expectorants. 

Lobelia  is  used  only  when  the  inflammatory  action  is  complicated 
with  a tendency  to  spasm  of  the  bronchial  muscles.  It  is  too  power- 
fully depressant  to  be  given  to  children  with  safety.  The  best  expec- 
torant preparation  is  the  tincture  (Tinctura  Lobelioe,  U.S.).  The  ordi- 
nary expectorant  dose  of  this  is  twenty  to  thirty  drops,  usually  given 
in  combination  every  three  hours.  When  a very  decided  impression  is 
desired,  as  in  some  cases  of  asthma,  one  fluidrachm  may  be  exhibited 
every  two  hours  until  vomiting  is  produced  or  relief  obtained.  Under 
these  circumstances,  the  patient  should  be  closely  watched,  as  lobelia 
in  these  laige  doses  sometimes  causes  very  alarming  symptoms. 

Ipecacuanha  is  the  safest  and  most  used,  although  perhaps  the 
least  powerful,  of  all  the  nauseating  expectorants.  It  is  the  only  one 
that  should  be  given  freely  to  children.  In  the  early  stages  of  all  acute 
inflammatory  conditions  of  the  respiratory  mucous  membranes  it  is  of 
great  service.  The  preparation  most  generally  used  in  acute  bronchitis 
is  the  syrup,  the  dose  of  which  is  from  twenty  drops  to  a teaspoonful 
every  two,  thiee,  or  four  hours,  according  to  the  exigencies  of  the  case. 
Any  of  the  other  liquid  preparations  of  ipecacuanha  may  be  employed 

tt  a corre8ponding  doae-  The  troches  of  ipecac  ( Trochisci  Ipecacuanhas, 
U.&.)  each  contain  about  one-quarter  of  a grain  of  ipecac,  and  may  be 
employed  m catarrhal  complaints.  The  troches  of  morphine  and  ipecac 
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( Trochisci  Morphince  et  Ipecacuanha U.S.)  contain  each  the  fortieth 
of  a grain  of  sulphate  of  morphine  and  the  twelfth  of  a grain  of  ipecac, 
and  may  be  used  when  an  anodyne  effect  is  desirable. 

Tartar  Emetic  is  much  more  powerful  than  ipecacuanha  as  a seda- 
tivo  and  nauseant,  and  must  be  used  with  more  care.  It  is  the  most 
efficient  of  all  the  sedative  expectoi’ants,  and  affords  in  cases  of  urgency 
a very  efficacious,  although  a very  disagreeable,  method  of  putting  an 
end  to  an  attack  of  acute  bronchitis.  I have  known  of  a public  speaker, 
who  had  risen  in  the  morning  completely  overwhelmed  with  bronchitis, 
enabled  to  deliver  his  evening  speech  by  the  judicious  use  of  tartar 
emetic.  To  effect  this  rapid  relief,  one-twelfth  of  a grain  of  tartar 
emetic  should  be  taken  every  ten  or  fifteen  minutes  until  it  induces 
profuse  vomiting.  After  the  nausea  is  past,  the  system  may  be  toned 
up  for  exertion  by  a lunch  of  ale  and  oysters.  Tartar  emetic  is  a 
powerful  remedy,  and  is  especially  injurious  to  young  children,  in  whom 
it  is  veiy  apt  to  induce  collapse.  It  is  therefore  contra-indicated  by 
infancy,  as  it  also  is  by  the  existence  of  gastro-intestinal  inflammation. 
The  dose  as  an  expectorant  is  from  one-twelfth  to  one-quarter  of  a grain, 
repeated  according  to  circumstances. 

GRINDELIA.  U.S. 

This  is  the  leaves  and  flowering  tops  of  Grindelia  robusta,  a plant 
inhabiting  the  extreme  western  portions  of  the  United  States.  In 
commerce  the  whole  herb,  including  the  stems,  roots,  and  floral  heads, 
is  employed.  The  taste  is  warmish,  peculiar,  and  very  persistent.  It 
has  been  affirmed  by  Dr.  Rademacher  to  contain  an  oil,  a resin,  and  a 
crystalline  alkaloid,  but  further  chemical  investigation  of  it  is  urgently 
required.  When  taken  internally  in  sufficient  dose  it  is  said  to  produce 
a sense  of  warmth  in  the  stomach,  owing  to  its  local  stimulant  influence. 

We  are  indebted  to  Dr.  Buffington  and  Dr.  V.  B.  Dobroklowski  for 
what  knowledge  we  have  of  the  physiological  action  of  Grindelia, 
Unfortunately,  their  results  are  known  only  through  abstracts.  (See 
Centralbl.  f.  Med.  Wissens , xxiii.,  1885;  Amer.  Journ.  Med.  Sci.,  Jan.  18, 
1886  ; Lond.  Med.  Bee.,  March,  1886.)  The  drug  appears  to  have  very 
feeble  toxic  powers,  three  drachms  of  the  fluid  extract  being  required 
to  kill  rabbits.  So  far  as  the  nervous  system  is  concerned,  according 
to  Dr.  Buffington,  grindelia  first  paralyzes  the  peripheral  nerves  of 
sensation,  next  the  sensory  side  of  the  spinal  cord,  and  finally  involves 
the  motor  nerve-trunks  and  the  motor  side  of  the  cord.  The  occurrence 
of  narcosis  with  dilated  pupils  indicates  that  there  is  also  an  influence 
exerted  upon  the  cerebrum.  In  warm-blooded  animals,  according  to 
the  same  investigator,  there  is  slowing  of  the  action  of  the  heart  by 
stimulation  of  the  inhibitory  apparatus,  and  elevation  of  the  blood- 
pressure  by  stimulation  of  the  vaso-motor  centre.  The  results  achieved 
by  Dobroklowski  do  not  seem  altogether  to  accord  with  these  statements, 
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as  ho  found  that  both  small  and  large,  but  not  toxic,  doses,  increased 
the  pulse-rate  as  well  as  the  arterial  tension:  after  toxic  doses  both 
pulse-rate  and  arterial  tension  fell,  the  heart  being  finally  arrested  in 
diastole.  These  phenomena  were  not  affected  by  isolation  of  the  heart 
from  the  nervous  system  by  the  previous  use  of  atropine  or  by  vaso- 
motor paralysis  through  division  of  the  spinal  cord,  and  the  isolated 
frog’s  heart  was  arrested  by  the  drug.  Dr.  Dobroklowski  further  found 
that  the  drug  acts  upon  the  motor  nerves  and  the  muscles. 

Therapeutics. — Grindelia  has  not  been  employed  for  its  effect  upon 
the  circulation,  and  in  the  doses  used  in  medicine  it  appears  to  exert  no 
distinct  influence  upon  the  heart  or  arteries.  It  has  been  largely  used, 
often  with  alleged  excellent  results,  in  asthma , and  in  bronchitis,  associ- 
ated with  a tendency  to  bronchial  spasm.  It  is  probable  that  in  these 
cases  it  not  only  has  a relaxing  influence,  but  also  stimulates  the  mucous 
membrane,  and  even  in  chronic  bronchitis,  especially  of  the  aged,  it  is 
said  to  do  good.  It  has  also  been  employed  in  whooping-cough.  Its 
active  principles  are  probably  excreted  by  the  kidneys : hence  after 
large  doses  there  are  sometimes  evidences  of  renal  irritation,  and  in 
chronic  catarrh  of  the  bladder  good  has  been  effected  by  its  stimulant 
influence  upon  the  mucous  membrane  of  the  viscus.  It  has  also  been 
employed  as  a local  application,  with  alleged  good  results,  in  vaginitis, 
applied  either  in  the  form  of  a poultice  or  in  solution.  The  only  prepa- 
ration for  internal  use  is  the  fluid  extract  ( Extractum  Grindelice  Fluidum ), 
of  which  the  dose  is  twenty  to  sixty  minims.  The  fumes  of  burning 
grindelia  are  also  sometimes  inhaled  with  alleged  relief  by  asthmatics. 
The  jilant  should  be  steeped  in  a solution  of  nitre,  dried,  and  burnt 
upon  a plate,  or  may  be  smoked  in  cigarettes  or  in  a pipe. 


STIMULATING-  EXPECTORANTS. 

AMMONII  CHLORIDUM— CHLORIDE  OF  AMMONIUM.  U.S. 

(NH3HCI— NH4C1.) 

Chloride  of  Ammonium,  Muriate  of  Ammonia,  or  Sal  Ammoniac,  is  pre- 
pared by  heating  with  chloride  of  sodium  the  sulphate  of  ammonium, 
which  is  obtained  from  gas-liquor  by  the  addition  of  sulphuric  acid! 
Gas-liquor  is  a water  which  has  been  used  to  wash  ordinary  burning-gas, 
and  contains  largely  of  the  carbonate,  hydrocyanate,  hydrosulphate,  and 
sulphate  of  ammonium.  The  sulphate  of  ammonium  is  not  itself  em- 
ployed as  a medicine,  but  is  officinal,  because  the  other  preparations 
of  ammonia  are  made  from  it. 

Muriate  of  ammonia  is  a white,  translucent,  fibrous,  and  tough  salt, 
free  from  odor,  but  having  a sharp,  saline  taste.  It  occurs  in  large  con- 
cavo-convex plates,  dissolves  in  three  parts  of  cold  and  in  one  part  of 
boiling  water,  and  at  a red  heat  sublimes  without  decomposition. 

Physiological  Action.— When  applied  in  a solid  form,  or  in  a con- 
cen  rated  solution,  the  chloride  of  ammonium  acts  as  an  irritant  upon  . 
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raw  surfaces  and  upon  mucous  membranes.  This  influence  seems,  how- 
ever, not  to  be  sufficiently  powerful  to  enable  the  drug  in  any  dose  to 
produce  lethal  poisoning : at  least,  Oesterlen  (Heilmittellehre,  Tubingen, 
1851)  states  that  one  of  his  patients  took  two  ounces  of  the  salt  with- 
out suffering  any  more  severe  results  than  colicky  pains  and  some 
diarrhoea. 

If  some  of  the  older  experimenters  are  to  be  credited,  its  influence 
upon  the  lower  animals  is  more  powerful.  In  the  experiments  of  Dr. 
Smith  (quoted  by  Stille),  two  drachms  of  the  salt  applied  to  the 
wounded  thigh  of  a dog  caused  death  in  from  twelve  to  thirty-six 
hours,  and,  according  to  Oi’fila,  the  same  quantity  dissolved  in  two 
ounces  of  water  and  introduced  into  the  stomach  of  a dog  caused  vio- 
lent convulsions,  with  great  tetanic  rigidity,  and  finally  death.  Arnold 
(Wibmer,  Die  Wirkungen  der  Arzneien  und  G-ifte,  Munich,  1831,  Bd.  i.  p. 
113)  found  that  thirty  grains  will  kill  a rabbit  in  ten  minutes.  On 
the  other  hand,  in  the  more  recent  studies  of  Dr.  Rabuteau  (L'  Union 
Medicale,  1871,  p.  330),  half  a drachm  injected  into  the  veins  of  a mod- 
erate-sized dog  had  no  apparent  effect,  while  one  drachm  only  produced 
muscular  weakness,  deepening  into  temporary  paralysis  of  the  hind 
legs,  vomiting  without  diarrhoea,  and  general  prostration  for  four  or 
five  hours. 

The  chief  interest  of  the  clinician  in  the  physiological  action  of 
muriate  of  ammonia  centres  in  its  effects  when  given  continuously  for 
some  time.  The  older  writers  upon  the  subject  assert  that  its  influence 
on  the  heart  is  a sedative  one,  but  that  it  increases  the  capillary  circu- 
lation (Sundelin,  Heilmittellehre,  Band  i.  p.  150,  Berlin,  1853).  This 
opinion  appears  to  me  to  be  founded  chiefly  upon  speculation  and  in- 
ference, and  not  to  have  any  sufficient  basis.  Whatever  may  be  the 
action  of  very  large  amounts,  I have  never  been  able  to  perceive  that 
muriate  of  ammonia  given  in  ordinary  doses  has  any  decided  influ- 
ence upon  the  circulation.  According  to  Sundelin  and  other  authori- 
ties, the  drug  when  given  freely  and  continuously  produces  a profound 
impression  upon  the  blood  itself,  lessening  its  plasticity  and  impairing 
its  constitution.  One  case  of  profound  and  otherwise  inexplicable 
prostration  and  typhoid  condition,  which  occurred  in  a patient  who  was 
taking  nearly  a half-ounce  of  muriate  of  ammonia  per  diem,  has  come 
under  my  own  notice;  and  Dr.  Isham  reports  {Med.  News,  xl.  45o)  a 
case  in  which  an  eruption  of  bloody  blebs,  with  hematuria,  hemor- 
rhages from  mucous  membranes,  and  great  prostration,  was  apparent  y 
produced  by  the  prolonged  use  of  the  salt.  The  elaborate  analyses  ot 
F W Bocker  ( Beitrdge  zur  Heilkunde , Bd.  n.  p.  1<0,  Crefeld,  1840) 
although  somewhat  discordant,  indicate  that  sal  ammoniac  does  im- 
poverish the  blood,  since  in  some  instances  there  was  a decided  decrease 
in  the  solids.  Arnold  ( loc . cit .)  also  noticed  that  in  dogs  poisoned  with 
muriate  of  ammonia  the  blood  contained  less  than  the  normal  per- 
- centage  of  solids.  In  accord  with  this  reputed  action  on  the  blood  is 
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the  effect  of  the  drug  upon,  the  urinary  secretion.  In  a very  elaborate 
series  of  experiments,  Bocker  ( loc . cit.,  p.  158)  found  that,  given  to  a 
healthy  man,  sal  ammoniac  increased  very  notably  all  the  solids  of  the 
urine,  except  the  uric  acid,  which  was  very  slightly  diminished  ; and 
Babuteau,  in  an  investigation  in  which,  by  identity  of  diet,  etc.,  all 
sources  of  fallacy  were  as  far  as  possible  excluded,  found  that  the  ex- 
cretion of  urea  was  very  decidedly  increased. 

The  opinion  has  long  prevailed  that  the  muriato  of  ammonia  espe- 
cially affects  the  mucous  membranes,  and  Bocker  believes  that  in  them 
it  hastens  very  greatly  the  nutritive  changes  and  the  exfoliation  of 
epithelium.  Clinical  experience  has,  I think,  demonstrated  that  the 
drug  does  act  especially  upon  the  mucous  membranes ; although  it  is 
very  difficult  to  bring  forward  any  definite  tangible  proof  of  this. 

The  muriate  of  ammonia,  when  ingested,  probably  enters  into  all 
the  excretions,  since  Babuteau  (_Z7  Union  Med.,  t.  xii.  p.  329,  1871)  has 
found  it  in  the  saliva.  The  same  observer  has  shown  that  the  chief 


elimination  takes  place  through  the  kidneys,  since  he  found  in  the 
urine  almost  all  of  the  salt  that  had  been  taken. 

Therapeutics. — In  the  last  century  chloride  of  ammonium  was 
very  extensively  used  in  intermittent  fever ; but  at  present  the  salt  is 
rarely  or  never  employed,  although  Aran  (. Bulletin  Therap.,  t.  xii.  p. 
344)  has  attempted  to  revive  the  practice,  and  asserts  that  he  has  had 
vei7  g00(i  effects  resulting  from  it, — in  thirteen  cases  of  intermittent 
fever  curing,  by  the  exhibition  of  two  drachms  a day,  seven  at  once, 
forn-  after  the  second  paroxysm,  one  after  the  third,  and  one  after  the 
fourth.  The  chief  present  use  of  the  muriate  of  ammonia  is  as  a 
remedy  in  acute  and  in  chronic  bronchitis : in  the  first  variety  of  the 
disease  the  drug  should  not  be  exhibited  in  the  first  stages ; but  after 
active  inflammatory  action  has  been  subdued  by  the  sedative  expecto- 
rants, it  is  very  useful.  It  is  very  largely  employed  in  the  catarrhs  of 
young  children,  and  is  often  of  great  service.  In  Germany  the  remedy 
has  been  extensively  exhibited  in  gastric  and  intestinal  catarrhs.  Dr. 
W.  Stewart*  as  the  result  of  a large  experience,  highly  commends  its 
use  m chronic  torpor  of  the  liver,  chronic  hepatitis,  and  hepatic  abscess. 
In  the  first  of  these  affections  I have  employed  it  to  a limited  extent, 
wi  very  good  effects.  Dr.  Stewart  gives  twenty  grains  of  it  three 
times  a day,  and  continues  its  use  for  weeks  or  even  months. 

In  various  neuralgias,  especially  in  the  ovarian  variety,  but  to  a less 
extent  in  migraine  and  other  forms,  sal  ammoniac  has  been  largely 
employed  for  the  purpose  of  relieving  pain.  Thirty  grains  of  it  are 
given  in  combination  with  from  two  to  five  drops  of  tincture  of  aconite 
root  and  the  dose  is  repeated  in  half  an  hour,  if  necessary 

ADMINISTRATION.-The  usual  dose  of  the  muriate  of  ammonia  in 
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catarrh  is  from  five  to  ton  grains  three  or  four  times  a day.  This  dose 
is  given  in  a tablcspoonful  of  water,  to  which,  for  the  purpose  of  con- 
cealing the  taste,  from  five  to  ten  grains  of  liquorice  may  be  added. 
Tho  troches  ( Trochisci  Ammonii  Chloridi,  TJ.S.)  contain  two  grains  each, 
and  are  used  as  a local  stimulant  to  the  fauces  and  the  epiglottis. 

SENEGA— SENEGA.  U.S. 

The  root  of  Polygala  Senega,  a small,  herbaceous  perennial,  indige- 
nous to  the  Middle  and  Southern  United  States.  The  root  is  several 
inches  long,  very  much  contorted,  of  a peculiar  feeble  odor,  and  a taste 
at  first  sweetish  but  afterwards  acrid.  It  iB  distinguished  by  a keel-like 
line,  shorter  than  the  root,  and  presenting  the  appearance  as  if  a string 
were  drawn  tightly  under  the  bark  from  end  to  end.  Quevenne  dis- 
covered in  senega  a peculiar  principle  which  he  named  Polygalic  Acid, 
although  he  thought  that  it  was  closely  allied  to  saponin.  According 
to  Husemann  ( Die  Pftanzenstoffe,  p.  751),  the  more  recent  researches 
of  Bolley  {Ann.  Ghem.  Pharm.,  xc.,  xci.)  have  shown  that  it  is  identical 
with  saponin,  a glucoside  first  found  in  the  root  of  Saponaria  officinalis, 
but  now  known  to  exist  in  a great  many  plants.  It  is  a white,  amoi- 
phous  powder,  of  a neutral  reaction,  odorless,  but  very  irritating  to  the 
nostrils,  and  having  an  acrid,  burning  taste.  It  is  very  soluble  in 
water,  to  which,  even  when  in  no  greater  quantity  than  one  part  in 
a thousand,  it  imparts  the  property  of  foaming  like  soap-suds,  when 
shaken. 

Therapeutics. — Senega  is  chiefly  used  as  a stimulant  to  the  mucous 
membrane  of  the  lungs  in  chronic  bronchitis  and  in  the  very  advanced 
stages  of  the  acute  disorder.  It  is  believed  to  be  one  of  the  most 
stimulant  substances  of  its  class,  and  is  therefore  contra-indicated  by 
acute  pulmonary  inflammation,  and  is  indicated  by  a relaxed  state  of 
the  bronchial  mucous  membranes.  If  its  stimulant  effect  be  modified 
by  combination  with  tartar  emetic,  it  may  be  given  in  acute  bronchitis 
at  an  earlier  stage  than  it  could  be  used  by  itself.  Senega  is  locally 
irritant,  and,  when  administered  in  large  doses,  produces  vomiting, 
which  is  probably  reflex  in  its  origin.  In  overdoses  it  not  only  vomits, 
but  also  purges  : it  is,  however,  never  used  for  these  purposes.  Senega 
has  been  employed  as  an  emmenagogue  in  amenorrhaa  and  as  a diuretic 
in  dropsy,  but  has  achieved  no  permanent  reputation  in  these  disorders. 
The  abstract  ( Abstraction  Senega,  U.S., — dose,  five  to  ten  grains)  and 
the  fluid  extract  {Extractum  Senega  Fluidum,  U.S.,— dose,  ten  to  fif- 
teen drops)  are  officinal,  but  the  syrup  {Syrupus  Senega,  U.S.,— dose,  a 
fluidrachm)  is  usually  employed. 

AMMONIACUM— AMMONIAC.  U.S. 

The  concrete  juice  of  an  umbelliferous  plant,  Dorema  Ammoniacum, 
a native  of  Persia.  It  is  said  to  exude  from  punctures  made  in  the 
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plants,  and  also  to  be  obtained  by  a process  similar  to  that  employed 
in  the  case  of  asafotida.  It  is  a gum  resin,  containing  a little  volatile 
oil,  and  occurs  in  commerce  as  irregularly  globular  yellowish  tears, 
from  the  size  of  a pin  to  that  of  a large  chestnut,  hard  and  brittle 
when  cold,  and  breaking  with  a smooth  resinous  fracture ; and  in  irreg- 
ular mottled  masses,  composed  in  part  of  tears,  and  containing  many 
impurities.  The  odor  is  faint  and  disagreeable,  the  taste  bitterish, 
sweetish,  and  somewhat  acrid. 

Therapeutics. — The  influence  of  ammoniac  upon  the  general  system 
is  very  slight.  It  is  a local  irritant,  and  therefore  in  large  doses  is 
capable  of  producing  vomiting  and  purging.  It  was  formerly  em- 
ployed as  a nervous  stimulant,  but  its  internal  use  is  now  restricted 
almost  exclusively  to  chronic  bronchitis  with  either  deficient  or  excessive 
secretion.  The  dose  of  it  is  twenty  to  thirty  grains ; of  the  officinal 
mixture  ( Mistura  Ammoniaci,  U.S.),  a tablespoonful.  There  are  two 
officinal  plasters  of  ammoniac : the  Emplastrum  Ammoniaci , which  is 
used  as  a mild  counter-irritant  and  as  a local  stimulant  to  promote  the 
resolution  of  scrofulous  tumors  or  enlarged  joints , and  the  Emplastrum 
Ammoniaci  cum  JETydrargyro,  which  contains  mercury  and  sulphur,  and 
is  employed  as  a local  stimulant,  alterative,  and  discutient  in  the  same 
affections  as  the  first-named  plaster,  and  in  syphilitic  nodes  and  tumors : 
its  external  use  is  said  to  have  caused  salivation. 


SULPHURETTED  HYDROGEN. 

As  a sequence  to  the  bacillus  theory  of  phthisis,  in  July,  1880,  Dr. 
Bergeon  proposed  before  the  French  Academy  of  Science  a method  of 
treating  tuberculosis,  the  central  idea  of  which  is  the  injection  of  sul- 
phuretted hydrogen  gas  diluted  with  pure  carbonic  acid  into  the  large 
intestine.  The  apparatus  employed  consists  of  a large  caoutchouc  bag, 
filled  with  carbonic  acid  gas,  connected  with  a Woulffe's  bottle,  which 
is  in  turn  united  to  a tube,  the  other  end  of  which  is  inserted  into  the 
rectum  of  the  patient,  so  that  by  compressing  the  bag  the  carbonic 
acid  is  forced  to  bubble  through  a solution  of  sulphuretted  hydrogen, 
natural  or  artificial,  and  pass  into  the  intestine.  Bergeon  preferred 
natural  sulphur- water,  but  artificial  solutions  have  been  used  much 
more  extensively.  In  the  Hopital  Cochin  the  following  solutions 

were  employed,  fifteen  cubic  centimetres  of  No.  1 being  used  at  one 
seance.  ° 

Solution  No.  l.—Sulphido  of  sodium,  pure,  ten  parts  by  weight ; 
distilled  water,  enough  to  make  one  hundred  parts  by  weight 

One  cubie  centimetre  of  this  liquid  disengages  exactly  ten  cubic 
cent, metres  of  sulphuretted  hydrogen,  when  there  is  added  to  it  one 
cubic  centimetie  of  the  following  solution  (No.  2)  • 

No-  2'-Acid  tartaric,  twenty-five  parts  by  weight;  acid 
weight  ’ Part  ^ W61ght;  di8tiUed  water,  one  hundred  parts  by 
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In  the  Philadelphia  Hospital  from  three  to  five  pints  of  carbonic 
acid  were  forced  through  a solution  of  ten  grains  each  of  the  chloride 
and  the  sulphide  of  sodium, — sulphuretted  hydrogen  being  formed  by 
the  reaction  between  the  sulphide  of  calcium  and  the  carbonic  acid : 
thus,  JSTaS  + CO,  -f  H20  = NaCO,  + H,S.  It  is  plain  that  the 
amount  of  sulphuretted  hydrogen  received  by  the  patient  must  be  very 
variable  even  with  the  Hopital  Cochin  solution,  while  the  plan  adopted 
in  Philadelphia  is  still  more  unsatisfactory.  According  to  M.  Morell, 
twenty-five  cubic  centimetres  is  the  dose  of  the  gas.  In  over-amounts 
sulphuretted  hydrogen  acts  as  a deadly  poison,  and  in  the  hospital  of 
the  University  of  Pennsylvania  a quart  of  a mixture  containing  ecpial 
quantities  of  carbonic  acid  and  sulphuretted  hydrogen  injected  into 
the  rectum  caused  in  three  minutes  unconsciousness,  with  scarcely 
perceptible  respirations  at  the  rate  of  one  hundred  a minute,  and  im- 
perceptible pulse,  symptoms  subsiding  in  fifteen  minutes  under  artificial 
respiration  and  other  treatment. 

There  is  no  proof  that  sulphuretted  hydrogen  is  poisonous  to  the 
tubercle-bacilli,  and,  after  an  extraordinary  but  very  temporary  popu- 
larity, the  Bergeon  treatment  of  phthisis  has  fallen  into  desuetude. 
My  own  experience,  however,  has  led  me  to  the  very  positive  belief 
that  sulphuretted  hydrogen  may  be  very  useful  in  the  treatment  of 
various  catctwhs , and  that  when  in  phthisis  expectoration  is  very  free 
it  may  do  much  good,  not  by  curing  the  original  pathological  process, 
but  by  alleviating  the  catarrh  caused  by  this  process.  In  chronic  bron- 
chitis with  expectoration,  in  catarrhal  pneumonias , and  in  asthma  with 
much  bronchial  inflammation,  sulphuretted  hydrogen  is  a valuable 
remedy.  My  own  experience  is  also  quite  positive  that  when  admin- 
istered persistently  for  months  it  may  be  of  service  in  chronic  gout. 
It  is  probably  also  useful  in  many  cases  of  skin-disease.  It  is  in  these 
affections  of  the  mucous  membranes  and  of  the  skin,  and  in  the  gouty 
diathesis,  that  the  so-called  sulphur  springs  have  been  used  from  time 
immemorial  by  innumerable  patients.  The  method  of  administration 
employed  by  Bergeon  is  barbarous  and  possesses  no  advantages  what- 
ever. Under  it,  it  is  impossible  to  determine  exactly  how  much  sul- 
phuretted hydrogen  is  exhibited,  while  in  most  cases  the  colon  is  moie 
sensitive  than  is  the  stomach  to  the  local  action  of  the  diug.  A much 
better  method  is  the  exhibition  of  sulphuretted  hydrogen  by  the  mouth, 
either  in  the  form  of  the  natural  sulphur-waters,  or,  as  I have  em- 
ployed it,  by  means  of  water  saturated  with  sulphuretted  hydrogen 
and  carbonic  acid  gas.  This  water  is  very  readily  prepared  by  a small 
apparatus,  is  not  objected  to  by  most  patients  after  the  first  day  or  two 
of  its  taking,  and  usually  does  not  disagree  with  the  stomach  ; althoug 
there  are  cases  in  which  it  causes  so  much  abdominal  disturbance  that 
its  use  has  to  be  abandoned.  The  dose  of  the  saturated  solution  is  two 
to  four  ounces  three  or  four  times  a day.  After  the  larger  doses  the 
odor  of  the  gas  upon  the  breath  becomes  very  perceptible. 
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BENZOINUM— BENZOIN.  U.S. 

The  concrete  juice  of  Styrax  Benzoin,  a large  tree,  native  of  Peru. 
The  drug  is  said  to  be  obtained  by  incising  the  tree  and  allowing  the 
juice  to  harden  as  it  exudes.  The  finest  specimens  of  benzoin  consist 
of  tears  agglutinated  together;  the  jioorest,  of  brown  or  blackish 
masses  without  tears.  The  fracture  is  resinous,  the  surface  of  the 
tears  smooth  and  whitish,  the  odor  fragrant,  the  taste  at  first  very 
slight,  afterwards  somewhat  acrid.  The  chief  constituents  of  benzoin 
are  resin  and  benzoic  acid ; cinnamic  acid  is  also  frequently  present, 
and  is  said  to  be  especially  found  in  the  white  tears. 

Benzoic  Acid  (Acidum  Benzoicum,  U.S.)  is  obtained  by  sublimation 
of  gum  benzoin.  As  thus  prepared,  it  is  in  white  feathery  crystals,  of 
a silky  lustre  and  a fragrant  vanilla-like  odor,  due  to  the  presence  of  a 
volatile  oil,  the  pure  acid  being  inodorous.  The  taste  is  warm,  acrid, 
peculiar.  Benzoic  acid  melts  at  250°  F.,  and  volatilizes  without  change ; 
is  soluble  in  two  hundred  parts  of  cold  and  in  twenty-four  parts  of 
boiling  water ; also  soluble  in  alcohol,  fixed  oil,  and  alkaline  solutions. 
It  is  a feeble  acid,  but  forms  neutral  salts  with  the  alkalies.  Benzoic 
acid  is  widely  distributed  through  the  vegetable  kingdom,  constituting 
the  peculiar  principle  of  all  true  balsams,  and  is  occasionally  present 
m the  urine  of  grass-eating  animals.  It  is  a normal  constituent  of 
castor,  and  has  been  detected  by  Seligsohn  ( Chemische  Centralblatt , 
1861)  m the  suprarenal  capsules  of  an  ox.  It  is  used  considerably  in 
the  arts,  and  for  this  purpose  is  prepared  from  the  allied  hippuric  acid 
o horse-urine,  and  also,  it  is  said,  from  naphthalen. 

. Physiological  Action.  Locally  applied,  benzoic  acid  is  a decided 
irritant,  and  its  vapors,  when  inhaled,  produce  bronchial  catarrh. 

. ur  knowledge  of  the  action  of  benzoic  acid  upon  man  and  the 
higher  animals  is  very  limited.  In  ordinary  therapeutic  doses  it  exerts 
no  perceptible  influence  upon  man,  except,  it  may  be,  in  the  production 

gastric  irritation,  with  consequent  nausea  and  vomiting.  Thus 
Schreiber  took  m two  days  about  half  an  ounce  of  the  acid,  and  ex- 
penenced  only  a feeling  of  abdominal  warmth,  spreading  over  the  whole 

th-J’  hDdi  aCCOmpamed  an  ^crease  of  the  pulse-rate  amounting  to 

P.e[  m.mute’  incased  secretion  and  excretion  of  phlegm 
with  slight  disturbance  of  digestion.  1 ’ 

Very  few  experiments  with  benzoic  acid  upon  the  lower  mammals 
have  been  reported.  W.  Grubs  (CmtraM.  fir  llifTm 

states  that  in  massive  doses  ("l  tn  rvcr  ’ P'  ' ' 

duces  intoxication  lift  d 8l  banc!  of  weight)  it  pro- 

paralysis  of  the  hinTfee aul t ™pi™Mon,  and 

acid  ,1  greater  than “ ma'le'‘Ce  °f  b“Z0i0 

caus^altarrrd-rX^ °'  T?  ^ b * 

man  byTTre.it  appears  in  the  urine:  united  with ’ ^“uIltolT 
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as  hippuric  acid.*  Kuhne  and  Hallwachs  thought  that  the  conversion 
occurred  in  the  liver ; but  the  more  recent  researches  of  Meissner  and 
Shepard  ( Untersuchungen  iiber  das  Entstehen  der  Hippursaure,  Hanover, 
1866)  appear  to  show  that  it  really  takes  place  in  the  kidneys.  Cer- 
tainly it  does  not  happen  in  the  intestines  or  in  the  blood,  since  after 
the  exhibition  of  large  doses  of  benzoic  acid  it  alone  can  be  detected 
in  the  blood  ; and  after  the  administration  to  rabbits  by  the  mouth  of 
large  amounts  of  hippuric  acid,  only  traces  of  the  latter,  with  large 
quantities  of  benzoic  acid,  can  be  found  in  the  blood,  although  the  hip- 
puric acid  appears  in  the  urine  further,  moderate  amounts  of  hip- 
puric acid  injected  into  the  blood  cause  severe  symptoms  of  poisoning, 
which  is  not  true  of  benzoic  acid.  When  benzoic  acid  is  injected  freely 
into  the  blood,  a portion  escapes  through  the  kidneys  unchanged.}  G. 
Bunge  and  C.  Schmiedeberg  have  also  found  that  in  the  dog  with  renal 
arteries  tied  no  conversion  of  benzoic  into  hippuric  acid  occurs,  but 
that  tying  of  the  ureters  does  not  interfere  with  the  change.  They 
have  also  succeeded  in  converting  benzoic  into  hippuric  acid  by  passing 
blood  containing  benzoic  acid,  with  or  without  glycocoll,  slowly  through 
the  kidneys,  removed  from  the  body  directly  after  death.  From  some 
of  their  experiments  it  would  seem  that  the  blood-corpuscles  play  an 
important  role  in  the  process,  as  when  serum  freed  from  blood-cor- 
puscles was  used,  at  most  only  a trace  of  hippuric  acid  was  formed. 
According  to  Meissner  and  Shepard,  sometimes  the  benzoic  acid  is  con- 
verted into  succinic  instead  of  hippuric  acid  in  man,  and  in  chickens  it  is 
habitually  changed  into  two  new  products,  one  of  which  is  nitrogenous. 
It  has  not  yet  been  clearly  made  out  where  the  nitrogen  necessary 
for  the  formation  of  the  hippuric  acid  is  obtained.  In  the  elaborate 
experiments  of  Carl  Virchow  ( Zeitschr . f.  Phys.  Chem.,  vi.),  benzoate  of 
sodium  caused  a decided  increase  of  the  nitrogenous  elimination  from 
the  kidneys ; but  the  testimony  as  to  the  effect  of  the  ingestion  of  ben- 
zoic acid  upon  the  urea  and  uric  acid  of  the  urine  is  singularly  contra- 
dictory. Thus,  Ure  (Medico- Chirurg.  Trans.,  1841,  xxix.  30),  Leroy 
d’Etiolles  (quoted  by  Stille),  and  Debouy  (quoted  by  Stille)  affirm 
that  the  uric  acid  is  very  much  diminished  or  altogether  absent,  while 
Garrod  ( Memoirs  of  the  Chem.  Soc.,  i.,  1842,  and  Lancet,  Nov.  1844)  and 
Keller  (Ann.  der  Chem.  und  Pharm.,  xliii.,  1842)  assert  that  its  quantity 
remains  normal.  Again,  Garrod  affirms  that  the  urea  is  very  much 
diminished  in  quantity,  while  Keller  and  Meissner  and  Shepard  (for. 
cit.)  declare  that  it  is  not  affected.  The  only  logical  conclusion  would 


* Gusseron  found  hippuric  acid  in  the  urine  of  a new-born  child  when  ben,o1C  ac>d  hai 
been  given  to  the  mother  just  before  the  birth  (Hoffmann  und  Schwalbe  s Jahresb.,  IS, . , _ )• 

f This  alleged  conversion  of  hippuric  acid  is  not  thoroughly  established,  and  has  given 
rise  to  much  discussion.  For  a general  summary  and  latest  information,  see  paper  by  an 
de  Velde  and  Stockvis,  Arch.  f.  Exper.  Path.  «.  Pharm.,  xvn  189. 

t According  to  the  experiments  of  Th.  Weyl  and  B.  von  Anrep,  if  benzoic  acid  be  g 
to  man  or  animals  in  a febrile  state  a much  larger  proportion  of  it  than  usual  is  eliminated 
unchanged  (Hoffmann  und  Schwalbe's  Jahresb.,  1881,  447). 
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seem  to  be  that  the  effect  of  benzoic  acid  upon  the  urine  is  variable. 
All  authorities  appear  to  agree,  however,  in  asserting  that  the  acidity 
is  increased.* 

In  April,  1872,  Dougall  {Med.  Times  and  Gaz.,  i.,  1872)  announced 
that  benzoic  acid  is  an  active  antiseptic.  Since  that  time,  numerous  ex- 
periments have  been  made  by  E.  Salkowski  ( Berlin . Klin.  Wochens.,  1875, 
297),  Grube  ( Centralbl . f.  Chirurg.,  1876,  778),  Bucholtz  (Archiv  f.  Kx- 
perim.  Pathol,  und  Pharm.,  Bd.  iv.),  and  Fleck  ( Benzoesaure , etc.,  Munich, 
1875),  with  the  unanimous  result  of  ascribing  to  benzoic  acid  a first 
rank  in  destroying  bacteria  and  preventing  putrefaction.  In  most  of 
these  investigations  benzoic  acid  was  found  to  be  much  more  active 
than  salicylic  acid.  Bucholtz  found  that  0.02  per  cent,  of  benzoic  acid 
had  a very  perceptible  effect  upon  the  development  of  bacteria,  and 
0.1  per  cent,  inhibited  their  growth  entirely;  also  that  the  benzoate  of 
sodium  was  no  less  powerful  than  the  pure  acid. 

Therapeutics. — Benzoic  acid,  or  gum  benzoin,  was  formerly  very 
freely  exhibited  in  chronic  bronchial  catarrh  as  a stimulant  expectorant ; 
at  present  it  is  not  much  employed.  The  chief  use  of  it  is  in  urinary 
affections.  Dr.  Ure  first  suggested  and  commended  its  employment  in 
uiic  acid  giavel  and  calculus , because,  as  he  thought,  it  diminishes  the 
excretion  of  uric  acid;  but  its  possession  of  this  power  has  been  strenu- 
ously denied.  Mo  less  an  authority,  however,  than  Dr.  Golding  Birdf 
asserts  that  clinical  experience  has  shown  its  value  in  uric  acid  diathesis. 
In  the  phosphatic  urine  of  vesical  catarrh , benzoic  acid  may  be  employed 
with  much  advantage.  By  rendering  the  urine  more  acid  it  increases 
its  power  of  dissolving  the  phosphates,  and  at  the  same  time  it  exerts 
a stimulant  action  upon  the  mucous  membrane  of  the  bladder.  Dr. 
Lamaire  affirms  that  benzoic  acid  (fifteen  grains  in  twenty-four  hours) 
given  along  with  cannabis  indica  acts  most  happily  in  acute  qonorrhcea 
(■ Phila . Med.  Times , iv.  638). 


been  used  to  some  extent  in  Germany  as  a remedy  in  diphtheria , ery- 
sipelas, and  allied  diseases,  with  asserted  good  results.  Two  or  three 
drachms  of  the  benzoate  of  sodium  are  sriven  durino-  th* 


Since  the  discovery  of  the  antizymotic  power  of  benzoic  acid,  it  has 

n ncirvrl  +/-v  ~ — -1 i.  • . 


* Dr.  Garrod,  having  discovered  that  the  hippurates  have  the 


have  the  power,  when  added  to  blood- 
of  the  uric  acid,  has  suggested  their 


iis.  Ho  gives  of  the  hippurato  of  sodium  ten 


with  lithium  or  potassium  salts. 


ax  uuu  uuutvua,  q iss  , acmi 

; aqute  ferventis,  fgiv;  solve  et  addo  aquas  cinnamomi, 
'■  ^ " 0 tttblespoonfuls  three  times  a day. 


p.  160.  Dr.  Bird  states  that  ho  has  found  the 
uric  acid  gravel : ]£  Sodii  carbonatis,  ^iss;  acidi 
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punity ; tho  benzoate  of  sodium  is  preferred  to  the  pure  acid,  as  of 
easier  solubility  ( Allgem, . Wien.  Med.  Zeitung,  1878,  xxiii.). 

Benzoic  acid  has  the  property  of  preventing  animal  fats  from  be- 
coming rancid,  and  is  therefore  much  used  as  an  addition  to  ointments. 
Moreover,  it  exerts  a peculiar,  often  very  beneficial,  stimulant  action 
upon  the  skin,  and  is  very  useful  in  such  conditions  as  chapped  hands, 
lips,*  or  nipples,  and  even  in  fissure  of  the  anus. 

There  would  seem  to  be  no  doubt  that  benzoic  acid  may  be  substi- 
tuted for  carbolic  or  salicylic  acid  in  antiseptic  surgery.  Under  the 
name  of  balsamum  traumaticum , a preparation  practically  the  same  as 
the  compound  tincture  of  balsam  was  formerly  much  used  as  a vul- 
nerary. The  practice  has  gone  out  of  vogue ; but  the  discoveries  con- 
cerning antisepsis  and  the  excellent  results  obtained  by  Mr.  Bryant 
{Lancet,  1876,  ii.  747)  show  that  it  was  well  founded.  Mr.  Bryant 
simply  covers’  the  wound  in  compound  fractures  and  other  severe  in- 
juries with  lint  thoroughly  saturated  with  the  compound  tincture  of 
benzoin,  and  maintains  absolute  quiet,  with  non-removal  of  the  dressing, 
for  some  days.  His  results  appear  to  challenge  those  obtained  by  the 
most  complicated  antiseptic  surgery  (see  also  Lancet , 1877,  i.  671). 

Administration.— The  dose  of  benzoic  acid  is  from  ten  to  thirty 
grains.  Gum  benzoin  is  never  used  itself,  but  is  exhibited  in  the  form 
of  the  tincture  ( Tinctura  Benzoini—1  to  5,  U.S.),— dose,  foes  to  f3u  and 
of  the  compound  tincture  ( Tinctura  Benzoini  Composite,  U.S.),  used  in 
chronic  bronchial  catarrh, — dose,  f5i  to  f3ii-  Adeps  Benzoinatus,  U.S., 
contains  only  enough  of  the  benzoin  to  preserve  the  lard,  and  is  em- 
ployed as  the  basis  of  ointments. 

Balsamum  Peruvianum,  or  Balsam  of  Peru,  is  obtained  from  Myro- 
spermum  Peruiferum,  a tree  of  Central  America,  by  making  incisions 
in  places  which  have  been  previously  beaten  with  clubs,  slightly  burn- 
ing them,  catching  the  juice  in  old  rags,  and  finally  boiling  these  m 
water  and  skimming  off  the  balsam  as  it  rises  to  the  surface.  This 
balsam  is  a viscid,  honey-like,  fragrant,  brownish  fluid,  of  a warm, 
bitterish  taste.  According  to  Fremy,  it  contains  not  benzoic,  but  cin- 
namic acid.  It  has  been  used  in  chronic  catarrhs  of  the  respiratory 
and  the  genito-urinary  system,  in  doses  of  half  a fluidrachm. 


Balsamum  Tolutanum,  or  Balsam  of  Tolu,  is  obtained  from  a tree 
very  closely  allied  to  that  which  yields  the  balsam  of  Peru,  if  indeed  it 
be  not  identical  with  it.  The  incisions,  however,  are  not  burnt  and 
the  juice  is  simply  caught  in  vessels.  Balsam  of  Tolu  is  at  first  a t lie 
viscid  fluid,  but  by  time  it  is  converted  into  a hard,  translucent,  resinous 
solid  Its  odor  is  highly  fragrant,  and  its  taste  vanilla-like.  It  contains 
cinnamic  acid  and  a volatile  oil,  and  its  medical  properties  are  the  same 

* Professor  Still6  commends  a mixture  of  one  part  of  the  compound  tincture  of  benzoin 
and  four  parts  of  glycerin. 
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as  those  of  the  balsam  of  Peru.  On  account,  however,  of  its  grateful 
taste,  it  is  preferred  to  the  latter,  and  is  very  much  used  to  flavor  medi- 
cines, especially  cough-mixtures.  In  large  doses  (gr.  xx  to  gr.  xxx 
every  three  hours)  it  may  be  of  some  value  in  chronic  catarrh,  but  as 
generally  used  its  preparations  are  simply  agreeable  vehicles.  The 
dose  of  the  tincture  ( Tinctura  Tolutana — 1 to  10,  U.S.)  is  one-half  to 
one  fluidrachm ; of  the  much  more  frequently  used  syrup  ( Syrupus 
Tolutanus,  U.S.),  half  a fluidounce. 

Allium,  U.S.,  or  English  Garlic , the  clove  of  Allium  sativum,  con- 
tains a volatile  oil,  which  is  a stimulant  in  small  doses  to  digestion, 
and  is  also  a stimulating  expectorant  often  of  very  great  service  in 
certain  stages  of  bronchitis.  It  is  in  lingering,  deep-seated  “ colds ” that 
I have  derived  especial  benefit  from  its  use.  It  is  also  very  valuable 
in  the  acute  bronchitis  of  infants,  when  the  powers  of  the  system  begin 
to  give  out.  The  oil  of  garlic  is  further  believed  to  have  the  ability 
to  stimulate  the  expulsive  function  of  the  small  bronchial  tubes,  and  is 
certainly  a powerful  rubefacient  and  a decided  nervous  stimulant.  For. 
these  reasons,  garlic  poultices  are  a favorite  application  in  the  acute 
suffocative  catarrh  of  infants,  and  are  not  rarely  applied  to  the  spine, 
legs,  and  feet  in  general  infantile  convulsions.  They  are  made  by  simply 
reducing  the  garlic  to  a pulp  by  pounding.  When  a continuous  appli- 
cation is  desirable  to  the  delicate  skin  of  an  infant,  as  in  catarrh,  it  is 
generally  necessary  to  reduce  their  strength  with  flaxseed  meal. 

Scilla,  or  Squill,  is  one  of  the  most  used  of  the  stimulating  expec- 
torants, coming  especially  into  play  in  the  advanced  stages  of  ordinary 
bronchitis.  The  syrup  ( Syrupus  Scillce , U.S.)  is  the  favorite  expectorant 
preparation.  As  it  contains  acetic  acid,  it  is  incompatible  with  the 
carbonate  of  ammonium.  The  Compound  Syrup  of  Squill  ( Syrupus 
Scillce  Compositus,  U.S. : squill,  senega,  aa  one  hundred  and  twenty 
paits,  taitai  emetic,  three  parts  to  two  thousand  parts)  contains  one 
grain  of  tartar  emetic  to  the  ounce,  and  is  therefore  sedative  to  the 
ciiculation,  although  stimulant  to  the  bronchial  mucous  membrane.  It 
is,  of  course,  in  large  doses  a powerful  emetic;  and,  under  the  name  of 
Cocce’s  Hive  Syrup,  it  is  very  frequently  used  in  the  domestic  treatment 
of  croup.  The  dose  of  the  simple  syrup  is  one-half  to  one  fluidrachm  • 
of  the  compound,  twenty  to  forty  drops ; as  an  emetic  to  children’ 
ten  drops  to  a fluidrachm,  according  to  age,  repeated  every  twenty 
minutes  until  it  operates. 


Pix  Liquiba.—  Tar  is  a black  semi-liquid  substance,  of  peculiar  odor 
and  taste,  obtained  by  the  destructive  distillation  of  various  species  of 

PcTl  S'0  ^ ?Gd  !D  this  countlT  is  almost  exclusively  the  product 
o e Pmus  palustns  of  North  Carolina  and  other  of  the  Southern 
n composition  it  is  very  complex,  containing  pyroligneous 
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acid,  creasote,  empyreumatic  oil,  and  a number  of  more  or  less  peculiar 
principles.  When  distilled,  it  yields  an  oily  liquid,  known  as  oil  of  tar, 
and  a solid,  black  residue,  pitch.  It  is  freely  soluble  in  alcohol,  ether, 
and  the  fixed  and  volatile  oils,  and  also  to  a slight  extent  in  water. 

Physiological  Action. — As  tar  contains  a notable  proportion  of 
creasote,  if  taken  in  sufficient  quantity  it  is  capable  of  exerting  the 
peculiar  influence  of  that  agent  upon  the  system.  But  creasote  is  not 
the  only  active  principle  in  it : hence  tar  differs  from  that  drug  in  acting 
more  than  it  does  upon  the  mucous  membranes.  That  tar  is  capable  of 
acting  as  a poison  is  shown  by  the  case  reported  by  Taylor  ( Principles 
and  Practice  of  Medical  Jurisprudence,  2d  ed.,  vol.  i.  p.  334),  in  which 
death  resulted  in  a man  from  taking  by  mistake  the  oil  of  tar.  To 
cause  death,  tar  itself  would  have  to  be  ingested  in  enormous  quantity, 
since  a sailor  (according  to  Stille)  is  said  to  have  recovered  after  taking 
between  a pint  and  a quart  of  it. 

Applied  to  any  part,  tar  acts  as  a very  decided  stimulant. 

Therapeutics. — Tar  is  used  internally  almost  solely  as  a stimulant 
expectorant  in  the  advanced  stages  of  obstinate  acute  bronchitis,  01  in 
chronic  bronchitis.  Its  chief  use  in  medicine  is  in  chronic  diseases  of 
the  skin,  as  a stimulant  application  in  the  form  of  the  officinal  ointment 
(Unguentum  Picis  Liquidce,  U.S.,— equal  parts).  In  many  cases  this  is 
too  severe,  and  the  strength  must  be  reduced.  Professor  Hebra  states, 
in  his  work  on  diseases  of  the  skin,  that  if  it  be  applied  too  freely 
enough  of  the  tar  may  be  absorbed  to  darken  the  color  of  the  faeces 
and  the  urine,  and  even  to  cause  gastric  irritation  and  black  vomit. 
Tar  Water  may  be  used  internally,  in  doses  of  half  a fluidounce  to  one 
fluidounce ; a better  preparation  is  the  Syrup  of  Tar  ( Syrupus  Picis 
Liquidce— 6 to  100,  U.S.),— dose,  half  a fluidounce. 

The  use  of  Eucalyptus  and  of  Turpentine  as  expectorants  has 
been  discussed  in  the  articles  upon  those  subjects  in  the  earlier  portions 
of  this  book. 

Terebene  is  a clear,  colorless  liquid,  insoluble  in  water,  isomeric 
with  turpentine,  and  of  a peculiar  odor,  somewhat  resembling  that  of 
freshly-sawn  pine  wood.  It  is  prepared  by  adding  drop  by  drop  to  any 
convenient  quantity  of  oil  of  turpentine  five  per  cent,  of  its  weight 
of  U.S.P.  sulphuric  acid.  The  mixture  must  be  kept  cool,  allowed  to 
stand  in  a porcelain  capsule  so  as  to  be  exposed  thoroughly  to  the  aii 
for  twelve  or  eighteen  hours,  and  distilled  at  a temperature  not  above 

160°  C.  , , 

Terebene  is  a valuable  stimulant  expectorant,  first  recommenc  e 

by  Dr.  William  Murrell  (Brit.  Med.  Journ.,  Doc.  1885)  m that  form  ot 
chronic  bronchitis  often  known  as  winter  cough.  It  is  very  useful  not 
only  in  cases  of  chronic  bronchitis,  but  also  in  the  acute  disease  after 
the  earlier  stages  have  passed  by.  As  an  expectorant  it  is  nearly 
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equivalent  to  the  oil  of  eucalyptus,  but  is,  perhaps,  a little  more  stimu- 
lating. It  probabty  exerts  upon  other  mucous  membranes  the  same 
action  that  it  has  upon  that  of  the  lungs,  and  has  been  employed  with 
asserted  good  results  in  dyspepsia,  especially  in  the  flatulent  intestinal 
variety,  and  may  be  used  in  chronic  or  subacute  inflammations  of  the 
genito-urinary  tract.  Its  action  upon  the  general  system  has  not,  that 
I am  aware  of,  been  investigated,  but  probably  resembles  that  of  oil  of 
turpentine.  It  cannot  be  given  in  watery  solution,  and  the  method 
sometimes  practised  of  dropping  it  on  sugar  is  improper,  on  account  of 
its  being  apt  to  make  with  sugar  a tough,  insoluble  mass.  It  should 
be  administered  in  emulsion,  or  preferably  in  capsules.  From  forty  to 
sixty  minims  of  it  may  be  given  to  the  adult  in  the  course  of  twenty- 
four  hours,  and  increased  if  necessary.  It  has  also  been  used  by  Dr. 
Murrell  by  atomization  with  asserted  good  results. 


FAMILY  VIL— EMMEIN AGO  GUES. 


Emmenagogues  are  medicines  which  are  employed  to  promote  the 
menstrual  flux.  As  the  stoppage,  scantiness,  or  non-appearance  of  this 
secretion  arises  from  very  different  causes,  and  as  these  causes  are  of 
diverse  or  even  opposite  natures,  and  may  often  be  removed  by  drugs, 
it  is  obvious  that  very  many  remedies  of  very  different  character  are 
indirect  emmenagogues.  Thus,  amenorrhcea  may  depend  upon  plethora, 
or  it  may  be  the  result  of  anaemia ; and  while  in  the  one  case  depletory 
medicines  are  indicated,  in  the  other  case  tonics  are  no  less  essential. 
Besides  these  indirect  emmenagogues,  there  are  other  substances  which 
appear  to  act  directly  as  stimulants  to  the  uterine  mucous  membrane ; 
and  indeed  it  is  probable  that  many  of  the  indirect  emmenagogues 
possess  more  or  less  of  this  power.  The  emmenagogues  may  be  con- 
veniently arranged  in  three  groups, — the  tonic  emmenagogues,  the  pur- 
gative emmenagogues,  and  the  stimulant  emmenagogues. 

TONIC  EMMENAGOGUES. 

Iron  is  the  most  prominent  member  of  this  section  of  the  emmena- 
gogues. By  far  the  larger  number  of  cases  of  amenorrhcea  are  asso- 
ciated with,  if  not  dependent  upon,  anaemia,  and  are  benefited  by  the 
use  of  iron.  It  should  be  given  in  full  tonic  doses  until  the  anaemia  is 
relieved  or  the  powerlessness  of  the  remedy  to  effect  such  change  i* 
demonstrated.  It  is  very  rarely  proper  to  rely  solely  upon  the  iron, 
which  in  the  great  majority  of  instances  should  be  combined  v ith  moie 
decidedly  active  emmenagogues. 

Myrrh  has  some  reputation  as  a tonic  emmenagogue,  but,  as  it  i* 
always  employed  in  combination  with  other  more  active  medicines  of 
its  class,  the  rOle  it  plays  is  somewhat  uncertain.  It  should  be  used 
only  in  atonic  uterine  conditions,  and  is  said  to  be  especially  valuable 
when  chronic  pulmonary  complications  exist.  The  preparations  of  it 
most  used  in  amenorrhcea  are  the  compound  pills  of  iron,  the  compound 
mixture  of  iron,  and  the  pills  of  aloes  and  myrrh. 

PURGATIVE  EMMENAGOGUES. 

Aloes  is  believed  by  some  to  act  as  an  emmenagogue  solely  by  virtue 
of  its  stimulant  action  upon  the  rectum,  but  it  very  probably  directly 
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affects  the  uterine  mucous  membrane.  Be  this  as  it  may,  it  is  a stimu- 
lant emmenagogue,  especially  useful  when  atonic  amenorrhcea  exists  with 
constipation.  Ordinarily  it  should  be  given  in  repeated  doses  (three 
times  a day)  of  such  size  as  will  produce  daily  one  or  two  soft,  semi- 
liquid stools.  At  the  menstrual  period  advantage  may  be  sometimes 
derived  from  the  administration  of  a full  purgative  dose.  It  is  almost 
always  given  in  combination,  especially  with  iron,  whose  tendency  to 
constipation  it  obviates.  In  plethoric  amenorrhcea,  when  torpidity  of  the 
bowels  is  present,  salines,  and  not  aloetic  purgatives,  should  be  employed. 

Black  Hellebore  has  been  used  by  some  as  a purgative  emmena- 
gogue, but  is  now  very  rarely  if  ever  employed.  From  twenty  drops 
to  a fluidrachm  of  the  tincture  may  be  given  three  times  a day. 

STIMULATIN' G EMMENAGOGITES. 

SABINA— SAVINE.  U.S. 

The  dried  tops  of  Juniperus  Sabina,  a juniper,  native  of  the  south 
of  Europe  and  the  Levant,  but  very  similar  to  our  native  species,  the 
Juniperus  Yirginiana,  or  red  cedar.  The  active  principle  is  a pale  or 
dark  yellow,  when  highly  rectified  colorless,  volatile  oil  ( Oleum  Sabince, 
U.S.),  which  has  a strong  terebinthinate  odor  and  burning  taste. 

The  oil  of  savine  is  a powerful  local  stimulant,  causing  burning  and 
redness  when  applied  to  the  skin,  and  is  capable  of  producing  fatal 
gastro-intestinal  inflammation.  Taken  internally  in  minute  doses,  its 
effects  are  confined  to  a sense  of  warmth,  with  perhaps  some  ill  feel- 
ing in  the  stomach,  and  slight  acceleration  of  the  pulse.  After  larger 
amounts,  the  arterial  excitement  is  more  pronounced,  and  is  accom- 
panied by  an  increased  frequency  of  urination,  and  sometimes,  also, 
by  an  actually  increased  flow  of  urine.  The  symptoms  induced  by 
poisonous  doses  are:  severe  abdominal  pain;  incessant  vomiting  and 
bloody  purging ; diminution  or  even  suppression  of  the  urine,  which  is 
often  albuminous  and  bloody ; disordered  respiration ; symptoms  of 
distui  bed  innervation,  such  as  unconsciousness,  stertorous  breathing, 
convulsions  or  convulsive  tremblings;  the  scene  closing  by  death  in 
collapse.  In  pi  egnant  females,  abortion,  accompanied  by  violent  flood- 
ing, almost  always  occurs  before  the  fatal  issue.  After  death,  signs  of 
gastro-intestinal  inflammation  are  generally  present,  but  in  some  in- 
stances these  are  wanting,  and  in  one  case  reported  by  Dr.  Lotheby 
(London  Lancet,  1845)  pulmonary  apoplexy  and  congestion  of  the  brain 
were  the  chief  lesions.  Taken  in  small,  repeated  doses,  savine  is  a pow- 
erful stimulant  to  the  uterine  system,  and  may  be  used  as  such  in  atonic 
amenorrhcea.  Its  powers  in  menorrhagia  dependent  upon  a relaxed  state 
of  the  uterine  tissues  are  even  more  pronounced.  Its  use  as  an  aborti- 
facient  is  accompanied  by  the  gravest  dangers  to  life.  In  uterine  dis- 
ease of  a sthenic  type  savine  is  strongly  contra-indicated.  The  dose  of 
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the  oil  ( Oleum  Sabince,  U.S.),  the  only  preparation  which  should  be 
used,  is  from  five  to  ten  drops,  repeated  every  three  or  four  hours. 

RUT  A— RUB. 

The  leaves  of  Ruta  graveolens,  or  common  garden  rue,  an  under- 
shrub of  the  south  of  Europe.  Rue  has  a strong  peculiar  odor,  a warm, 
bitter,  acrid  taste,  and  is  dependent  for  its  medical  properties  upon  a 
peculiar  volatile  oil,  although  it  also  contains  a crystalline  neutral  body, 
Rutin. 

The  influence  of  rue  upon  the  system  is  similar  to,  but  less  decided 
than,  that  of  savine.  Locally  it  is  an  irritant,  producing,  when  applied 
to  the  skin  persistently  or  in  a concentrated  form,  such  as  the  oil,  burn- 
ing, redness,  and  vesication.  According  to  M.  Helie,  taken  internally, 
in  large  doses,  it  causes  violent  gastric  pains,  excessive  and  sometimes 
bloody  vomiting,  profuse  salivation  and  swelling  of  the  tongue,  great 
prostration,  confusion  of  mind,  and  convulsive  twitchings,  with,  in 
pregnant  women,  abortion.  Rue  has  been,  and  probably  still  is,  em- 
ployed in  Europe  for  the  production  of  criminal  abortion,  and,  although 
its  use  for  this  purpose  certainly  endangers  life,  I have  met  with  no 
record  of  a fatal  case.  Indeed,  the  only  death  from  rue  that  I am 
cognizant  of  occurred  in  a man  weakened  by  dysentery  (case,  Dr. 
G-.  F.  Cooper,  Med.  Examiner,  N.  S.,  ix.  720).  Like  savine,  it  is  em- 
ployed both  in  amenorrhoea  and  in  menorrhagia  when  dependent  upon 
uterine  atony ; and  especial  advantage  has  been  claimed  for  the  combi- 
nation of  it  with  savine.  Owing  to  the  aromatic  properties  of  its  oil, 
it  has  been  used  somewhat  as  a carminative.  The  oil,  the  only  proper 
preparation,  may  be  used  in  doses  of  from  three  to  six  drops  every 
three  or  four  hours. 

PETROSELINUM— PARSLEY. 

The  root  of  Petroselinum  sativum,  or  common  parsley.  It  contains 
a peculiar,  non-nitrogenous,  liquid,  neutral  principle,  Apiol,  which  re- 
sembles somewhat  the  fixed  oils,  but  is  not  saponifiable ; a glucoside, 
Apiin,  and  a volatile  oil. 

Physiological  Action.- — The  volatile  oil  of  parsley  has  probabK 
the  same  physiological  and  therapeutic  value  as  the  more  ordinary 
essential  oils,  and  according  to  Mitscherlich  very  large  quantities  of  it 
(half  an  ounce)  will  produce  death  in  the  rabbit,  largely,  no  doubt, 
owing  to  its  local  irritant  action.  The  chief  interest  of  parsley  to  the 
physician  centres  in  apiol.  According  to  the  discoverers  of  this  prin- 
ciple, MM.  Joret  and  Homolle  ( Journal  de  Pharmacie,  3e  serie,  xxviii. 
219),  one  gramme  of  it  will  produce  in  man  a cerebral  excitation  very 
similar  to  that  induced  by  coffee,  without  other  symptoms.  In  doses 
of  from  two  to  four  grammes  it  causes  a species  of  intoxication,  with 
vertigo,  ringing  in  the  ears,  and  severe  frontal  headache,  a group  of 
symptoms  very  similar  to  those  seen  in  cinchonization. 
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Therapeutics. — Apiol  was  introduced  by  its  discoverers  as  a remedy 
in  intermittent  fever,  over  which,  they  asserted,  it  exercised  a control 
secondary  only  to  that  of  quinine.  A commission  of  the  Paris  Society 
of  Pharmacy  reported  that  it  would  cure  about  half  the  cases  of  quo- 
tidian and  tertian,  but  was  powerless  against  the  quartan ; also,  that  a 
return  of  the  paroxysm  was  more  common  after  apiol  than  after  quinine. 
Clinical  experience  subsequent  to  these  experiments  has  demonstrated 
that  the  drug  has  some  power  over  malarial  disease , but  is  very  in- 
ferior to  quinine.  Joret  and  Homolle  also  employed  the  drug  in  inter- 
mittent neuralgia , and  in  amenorrhoea  as  well  as  in  dysmenorrhoea.  Joret 
(. Bulletin  Therap.,  Feb.  1860)  has  recommended  apiol  very  highly  in 
the  last  two  affections,  and  his  results  have  been  confirmed  by  Marotte 
(. Ibid .,  t.  lvi.,  1863)  and  other  writers.  When  there  was  very  decided 
plethora,  the  apiol  was  thought  by  Marotte  not  to  be  so  efficacious  as 
at  other  times.  In  any  case  of  amenorrhoea  dependent  upon  or  asso- 
ciated with  anaemia  or  other  systemic  vice,  the  continuous  administra- 
tion of  iron,  tonics,  or  other  suitable  medicines  must  not  be  neglected. 
The  apiol  is  given  not  between  the  menstrual  periods,  but  just  before 
the  latter.  Joret  and  Homolle  believe  that  small  doses  (three  grains 
twice  a day)  of  it  should  be  exhibited  for  the  week  preceding  the 
expected  return  of  menstruation.  If  any  symptoms  of  the  menstrual 
molimen  appear,  fifteen  grains  of  it  may  be  administered  in  the  course 
of  a few  hours ; or  they  may  be  given  daily  for  two  or  three  days  at 
the  expected  time.  In  intermittent  fever,  the  same  quantity  may  be 
exhibited  four  or  five  hours  before  the  expected  paroxysm.  On  account 
of  its  exceedingly  disagreeable  taste,  apiol  is  always  administered  in 
capsules,  one  of  which,  as  imported  from  France,  usually  contains  the 
fourth  of  a gramme  (gr.  3.9). 

Permanganate  of  Potassium,  originally  recommended  by  Pro- 
fessor Sydney  Ringer  as  an  emmenagogue,  has  been  very  highly  com- 
mended by  Dr.  Fordyce  Barker  and  other  physicians  (see  Therap. 
Gaz.,  vols.  ii.  and  iii.).  According  to  Dr.  Barker,  the  permanganate  is 
not  to  be  employed  when  menstruation  has  been  arrested  by  grave  con- 
stitutional or  local  disease,  or  suddenly  by  cold,  moral  shock,  or  acute 
disease.  Professor  Ringer  says  that  the  permanganate  has  no  power 
of  originating  uterine  contractions,  but  other  clinicians  attribute  to  it 
abortifacient  properties,  and  cases  are  reported  in  which  abortion  has 
followed  its  administration  (see  J.  L.  Watkins,  Therap.  Gaz  vol  ii 
S.  B.  Sperry,  Ibid.,  vol.  iii.). 

Therapeutic  doses  of  the  permanganate  must  be  entirely  decomposed 
in  a very  short  time  after  they  reach  the  stomach,  so  that  any  action 
which  the  drug  exerts  upon  the  general  system  is  due  to  the  oxide  of 
manganese , in  eed,  the  ordinary  black  oxide  of  manganese  is  affirmed 
by  various  practitioners  to  be  as  active  an  emmenagogue  as  is  the  per- 
manganate. I have  employed  these  agents  to  a limited  extent  in  func- 


782 


LOCAL  REMEDIES. 


tional  amenorrhoea,  sometimes  with,  sometimes  without,  success.  The 
only  difference  which  I have  been  able  to  perceive  in  their  action  is 
that  the  permanganate  is  the  more  irritant  to  the  stomach.  The  dose 
of  either  preparation  may  be  set  down  as  one  or  two  grains, — always 
administered  after  meals,  in  order  to  avoid,  as  far  as  possible,  gastric 
irritation.  Cases  of  severe  gastritis  produced  by  the  permanganate 
have  been  reported  ( Therap . Gaz.,  vol.  iii.,  1887). 

Cantharides  is  a very  decided  uterine  stimulant,  and  is  much  used 
as  an  ingredient  of  emmenagogue  mixtures.  From  three  to  five  drops 
of  the  tincture  may  be  given  three  times  a day ; if  no  unpleasant 
symptoms  arise,  the  dose  may  be  cautiously  increased  to  six  drops, 
the  production  of  strangury  being,  of  course,  sedulously  avoided. 

Guaiac,  as  an  emmenagogue,  is  much  less  stimulating  than  can- 
tharides, and  is  believed  by  some  to  be  especially  useful  in  rheumatic 
dysmenorrhcea.  In  this  affection,  full  doses  of  the  ammoniated  tincture 
should  be  given.  The  following  formula,  adapted  from  one  of  Pro- 
fessor Dewees,  and  known  as  Dewees's  Emmenagogue  Mixture , I rely 
upon  almost  exclusively  in  the  treatment  of  simple  atonic  amenorrhcea. 
The  proportion  of  the  various  ingredients  should  be  varied  to  suit  the 
exigencies  of  individual  cases.  Thus,  the  amount  of  iron  should  be 
altered  according  to  the  extent  of  the  anaemia ; of  the  aloes,  according 
to  the  state  of  the  bowels ; of  the  cantharides,  according  to  the  sus- 
ceptibility of  the  urinary  organs  : 

R Tincturae  ferri  chloridi,  f3iii ; tincturae  cantharidis,  f$i ; tincturae 
aloes,  fgss;  tincturae  guaiaci  ammoniatae,  fgiss;  syrupi,  q.  s.  ad  fSvi. 
S. — Tablespoonful  three  times  a day. 

Tanacetum,  TJ.S. — The  common  tansy  of  the  gardens,  in  the  form 
of  decoction,  or  of  its  volatile  oil,  is  sometimes  used  as  a stimulant 
emmenagogue  or  for  the  purpose  of  producing  abortion,  but  is  a very 
unsafe  remedy.  When  taken  in  sufficient  amount  it  causes  abdominal 
pain,  vomiting,  loss  of  consciousness,  and  violent  epileptiform  convul- 
sions.* The  minimum  fatal  dose  of  the  oil  of  tansy  which  will  cause 
death  is  not  known,  but  in  two  cases  ( Cincinnati  Lancet  and  Clinic , 
1881)  a teaspoonful  of  the  oil  produced  violent  epileptiform  convul- 
sions, and  the  same  amount  is  said  to  have  caused  death  ( U.S . Disp .). 
Recovery  has  occurred  after  one  and  a half  fluidrachms  ( Lond . Med. 
Bee.,  1882,  p.  48).  The  action  of  the  oil  upon  the  lower  animals  has 


* For  references  to  fatal  eases,  most  of  which  have  occurred  in  the  United  States,  see 
U.S.  Dispensatory,  also  Professor  Guillory  ( loc . cit.).  Professor  Quillery  believes  that  the 
symptoms  caused  by  the  oil  and  by  tansy  tea  are  different.  In  a case  of  poisoning  by  the 
leaves,  howover,  reported  in  the  Nashville  Med.  and  Surg.  Journ.,  1S79,  xxiii.,  the  symptoms 
were  those  alleged  to  bo  oharactoristio  of  oil-poisoning;  and  the  oil  probably  is  the  only  active 
principle  of  the  drug. 
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been  studied  by  Professor  Guillery  (Bull.  Acad.  Roy.  Med.  de  Bruxelles , 
1878,  xii.).  In  frogs  the  most  important  effects  which  he  found  it  to  pro- 
duce were  paralysis  of  the  peripheral  endings  of  the  motor  nerves,  with 
early  appearance  of  post-mortem  rigidity ; and  paralysis  of  the  vaso- 
motor centre  of  the  medulla,  and  of  the  inhibitory  cardiac  apparatus, 
with  at  last  paralysis  of  the  heart  itself.  In  warm-blooded  animals  the 
oil  produced  symptoms  precisely  similar  to  those  it  causes  in  man. 
After  section  of  the  spinal  cord  the  convulsions  did  not  occur  in  the 
hind  legs : they  are  therefore  of  cerebral  origin.  The  arterial  pressure 
was  not  affected  until  death  was  at  hand : so  that  it  is  evident  that  the 
drug  has  little  action  upon  the  heart. 

Oil  or  Pennyroyal. — The  oil  of  Mentha  pulegium  is  sometimes  used 
as  a stimulating  emmenagogue  in  domestic  practice,  but  has  very  little 
power.  Two  fluidrachms  taken  by  a young  woman  produced  vertigo, 
faintness,  muscular  weakness,  frequent  feeble  pulse,  cold  skin,  and  cold 
extremities  (Dr.  C.  A.  Bryce,  Southern  Clinic , vi.  323). 


FAMILY  Yni-OXYTOOIOS. 


Oxytooios  are  those  remedies  which  are  employed  during  or  directly 
after  parturition,  to  increase  the  uterine  action.  It  has  been  asserted 
that  sulphate  of  quinine  is  a member  of  this  class ; but,  as  this  sub- 
ject has  been  already  fully  discussed,  no  more  will  be  here  said  about 
it.  The  power  of  stimulating  the  uterine  pains  has  been  claimed  for 
various  drugs,  but  at  present  there  is  only  one  substance  except  quinine 
really  used  for  this  purpose ; and,  instead  of  discussing  under  the  gen- 
eral heading  the  indications  for  and  the  dangers  attending  the  employ- 
ment of  oxytocics,  I shall  do  it  in  the  article  upon  Ergot. 

ERGOTA— ERGOT.  U.S. 

Ergot  is  a blackish  body,  one  to  two  inches  in  length,  Irregularly 
cylindrical,  grooved  along  one  side,  and  very  generally  curved,  which 
is  composed  of  very  thick  walled  microscopic  cells,  containing  oil-drops 
but  no  starch.  Various  opinions  have  been  advanced  in  regard  to  the 
nature  of  this  body;  but  as  by  the  researches  of  Tulasne  {Ann.  des 
Scien.  Nat.,  Botanique,  3e  serie,  t.  xx.,  1853)  it  has  been  determined  ex- 
actly what  it  is,  I shall  not  occupy  space  with  a discussion  of  the  older 
views.  Among  the  lowest  of  vegetable  organisms,  and  distinguished 
from  all  other  plants  by  the  absence  of  chlorophyl,  are  the  fungi.  There 
are  in  most  cases  two  distinct  states  or  stages  in  the  life  of  a fungus : in 
the  first  of  these,  the  vegetable  period,  it  exists  as  a mycelium,  a usually 
filamentous  mass  or  flocculus,  whose  sole  function  is  to  grow  and  in- 
crease ; in  the  second  stage  the  thallus,  or  ordinary  fungus  or  mushroom, 
is  formed,  and  to  it  is  assigned  the  function  of  developing  reproductive 
bodies,  after  whose  matui’ing  it  perishes.  Between  these  stages  there 
is  in  some  fungi  an  intermediate  one,  in  which  the  plant  exists  as  a 
sclerotium.  The  genus  Claviceps  comprises  a number  of  parasitic  fungi, 
which  develop  in  the  pistils  of  the  various  species  of  Gramme®.  The 
officinal  ergot  is  the  sclerotium  of  the  Claviceps  (C.  purpurea,  Tulasne) 
which  infests  the  grain  of  Secale  cereale,  or  rye.  The  first  appear- 
ance of  the  fungus  is  during  the  earliest  life  of  the  pistil,  at  the  base 
of  which  there  arises  a minute  flocculent  mass  of  mycelial  filaments. 
These  filaments,  continually  growing  and  invading  all  parts  ot  the 
tissue  of  the  pistil,  at  last  form  of  it  an  irregular  whitish  body,  at  the 
base  of  which  after  a time  appears  a dark-colored  body,  the  sclerotium, 
which  continues  to  grow,  lifting  up  the  diseased  and  withering  mass 
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formed  out  of  the  original  pistil,  and  finally  developing  into  a perfect 
ergot.  If  a fresh,  living  ergot  be  placed  in  a damp,  warm  place,  after 
a time  little  cracks  will  appear  in  its  surface,  and  through  these  cracks 
little  round  bodies  will  project,  and  finally  be  raised  up  on  stalks  and 
constitute  perfect  thalli, — minute  fungi,  which  finally  produce  spores. 

Ergot  is  an  exceedingly  complex  substance,  containing  nearly  thirty- 
five  per  cent.  (Legrip)  of  an  inert  fixed  oil,  and,  in  minute  amount,  a 
peculiar  ammoniacal  base,  which  was  stated  by  Winckler  to  be  pro- 
pylamin,  but  appears  really  to  be  trimethylamin.  What  its  activity  de- 
pends upon  is  unsettled,  every  chemist  who  has  studied  it  arriving  at  a 
diverse  result.  Three  alkaloids  have  been  described  from  it, — two  non- 
erystallizable,  Ecboline  and  Ergotine,  by  Winckler  (Amer.  Journ.  Pharm., 
May,  1864),  and  one  crystallizable,  Ergotinine,  by  Tanret  (Bull.  Therap., 
xciii.  231);  three  acids,  Ergotic,  Phosphoric  (Levi,  Lo  Sperimentale,  Aug. 
1875),  and  Sclerotinic  (Dragendorff  and  Podwissotzky,  Arch,  fur  Exper. 
Path,  und  Pharmak.,  vi.  192) ; also  various  other  substances  of  even 
still  more  doubtful  nature.*  As  the  watery  extract  ( Ergotin , so  called) 
contains  all  the  active  ingredients  of  ergot,  it  may  be  used  as  the 
nearest  approach  to  the  active  principle  at  our  command. 

Physiological  Action. — In  ordinary  therapeutic  doses,  ergot  causes 
no  immediate  perceptible  symptoms ; but  when  a sufficient  amount  is 
exhibited,  it  acts  as  a poison  both  upon  man  and  upon  animals.  Before 
considering  its  action  when  given  in  small  quantity,  I shall  discuss  its 
toxic  effects. 


According  to  Diez  (quoted  by  Stille),  the  principal  effects  of  poi- 
sonous doses  of  ergot  are  in  the  lower  animals  profuse  salivation, 
vomiting,  dilatation  of  the  pupils,  hurried  breathing,  frequent  pulse, 
cries,  trembling,  staggering,  paraplegia,  sometimes  diarrhoea,  sometimes 
constipation,  prostration,  urgent  thirst,  convulsions, f and  death.  Mr. 
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action  of  the  acid  upon  frogs  oats  and  rabbits  n °"  •’ XU1-)  has  studiod  the  physiological 
it  is  stated  that  the  fatal  dose  for  rabbits  was  fifi  ^ Se°n  ^ 0“Iy  in  abstract-  but 

the  bodily  temperature  fell  from  1°  to  3°  and  that"th  ' ^ dlre°Uy  after  th°  inJection 
cular  power  and  arterial  pressure,  and  talk  d f “ pr°greSsi''e  '^^ing  of  mus- 

was  found  to  be  spinal  and  when  ’ ’’  • 1 from  failure  of  resplration.  The  paralysis 

produced.  On  the  other  hand,  a serios^Texn  oont''aotions  of  the  gravid  womb  were 

Pennsylvania,  made  by  Dr.  Chas.  M Sell  e"mon  s at  the  laboratory  of  the  University  of 
specimen  at  least  did  not  at  all  represent  ^ T ' *mp°rted  8oIerotinio  acid,  showed  that  this 

sclerotinic  acid  will  prove  of  practical  1°^°  V*11  at  present  doe8  not  seem  probable  that 
prove  of  practical  value.  ^In  an  elaborate  research  (Du  Bol  Beymond’e 
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S.  A.  Wright,  in  a series  of  experiments  ( Edinb . Med.  and  Surg.  Journ ., 
Oct.  1839,  vol.  lii.),  noted,  when  the  medicine  was  given  by  the  mouth, 
symptoms  similar  to  those  just  spoken  of:  the  paralysis  was  much 
moi’e  marked  than  were  the  spasms.  Late  in  the  poisoning,  the  heart’s 
action  became  irregular  and  intermittent,  and  the  pulsations,  which 
had  been  rapid,  grew  slow  and  feeble.  In  some  cases  the  special  senses 
seemed  to  be  destroyed,  and  coldness  of  the  surface  was  a very  promi- 
nent symptom.  Mr.  Wright  also  injected  a strong  infusion  of  the 
drug  directly  into  the  torrent  of  the  circulation.  Death  was  in  some 
cases  produced  in  nine  minutes,  the  symptoms  being  immediate  dilata- 
tion of  the  pupils,  great  increase  in  the  rate  of  the  cardiac  pulsations, 
paralysis,  and  convulsions.  When  the  fatal  result  was  not  hi  ought 
about  in  so  short  a time,  great  anaesthesia  of  the  surface  was  noted  a 
considerable  time  before  death ; coldness  of  the  surface  and  paralysis 
of  the  special  senses  were  also  present  in  some  cases.  In  Dr.  Kersch’s 
experiments  ( Betz’s  Memorabilien,  vol.  xviii.*)  the  concentrated  infusion 
was  injected  into  the  jugular  vein ; the  coldness  of  the  surface  was 
especially  noted,  and  also  great  muscular  rigidity.  Upon  rabbits,  ac- 
cording to  the  researches  of  Wright,  ergot  acts  very  feebly.  In  birds, 
as  represented  by  chickens,  turkeys,  and  pigeons,  it  causes  symptoms 
analogous  to  those  produced  in  mammals,  as  is  testified  to  by  Tessier 
and  by  Gross,  both  quoted  by  Stifle,  and  by  Bonjean  {Trade  de  V Ergot 
de  Seigle,  Paris,  1845).  Enormous  doses  of  ergot  are  required  to  pro- 
duce toxic  symptoms  in  animals,  since  in  one  of  Wright’s  experiments 
an  amount  equivalent  to  two  drachms  for  every  pound  weight  of  the 
dog  failed  to  kill. 

Upon  man  the  toxic  influence  of  ergot  is  also  very  slight,  and,  al- 
though I have  given  the  fluid  extract  in  ounce  doses,  I have  never  seen 
it  cause  any  distinct  symptoms.f  Fatal  abortion  has  several  times  been 
produced  by  ergot ; but  I know  of  only  two  instances  of  decided  poison- 
ing in  a non-pregnant  person.  In  the  first  cases  {U.  S.  Dispensatory ) 


Archiv,  1884, 434)  upon  the  activities  of  the  various  derivatives  from  ergot,  M.  Marckwald  foun 
that  the  ergotine  preparations  ( Ergotinum  Citricum  of  Gehe,  Ergotmum  Solutum  of  Bombe  on) 
raise  the  arterial  pressure,  whil e sclerotinic  acid  depresses  it,  and  ergotm  (aqueous  extract)  first 
raises,  then  depresses,  then  raises  it;  also  that  the  ergotin  and  sclerotimc  acKl  aet  vmlently 
upon  the  uterus,  while  the  ergotine  preparations  do  not  influence  the  organ.  Dr.  P Kobert 
claims  to  have  obtained  from  ergot  two  new  acids  and  one  alkaloid,  the  process  for  the  prep- 
aration of  which  may  be  found  in  Pharm.  Centralhalle,  Dec.  25,  1884.  E^oUnc .acid  m 
affirmed  to  be  the  principal  constituent  of  sclerotinie  acid  and  an  important  cons t.tuen  of 
the  original  ergotine  of  Bonjean.  In  full  doses  it  is  stated  to  act  as  a paralyzant  he  sp 
cord,  but  to  be  without  influence  upon  the  uterus.  Sphacelinic  acid  is  said  to  produce  g.  - 
grene,  while  cornutine,  the  alkaloid,  causes  in  dogs  tetanic  stiffness,  passing  into  cramps 

6Plle*  *pjn f ^ t utmtely h ave  not  had  access  to  Kersch’s  paper,  and  know  it  only  by  abstracts 
in  The  Medical  Times  of  Canada,  vol.  i.,  and  Schmidt's  ^r&ucier.B  . c s P-  “ • ^ 

f For  cases,  see  Neubert,  Journ.  fur  Pharmacodynamic,  1860,  Bd.  u.  p.  , - 

case,  Richter,  Caspar’s  Vierteljahrschrift,  Bd.  Xx.  p.  177;  Tardieu,  ^n„.  d Hyg.,  1855,  v 
i.;  Toledo  Med.  and  Surg.  Journ.,  July,  1878. 
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gastric  irritation,  thirst,  diarrhoea,  burning  pain  in  the  feet,  and  con- 
vulsions are  said  to  have  preceded  death.  In  the  second  case  (Dr.  G. 
S.  Oldright^  Canada  Med.  Journ.,  1870,  p.  404),  two  hours  after  taking 
the  drug  (amount  not  stated)  there  were  developed  tingling  in  the 
fingers  and  feet,  cramps  in  the  legs,  arms,  and  chest,  with  dizziness  and 
weakness ; the  pupils  were  dilated,  the  pulse  was  very  small,  and  a feel- 
ing of  coldness  was  complained  of.  These  symptoms  were  relieved  by 
the  administration  of  stimulants  and  the  use  of  external  heat ; after  a 
time  they  recurred  with  greater  violence ; finally,  under  the  reinstitu- 
tion of  the  measures  previously  employed,  the  face  became  intensely 
congested  and  purplish  red,  pain  in  the  head  was  felt,  the  patient 
seemed  much  excited,*  and  convulsions  were  feared,  but  did  not  occur ; 
there  was  some  diarrhoea,  with  dark-gray  stools.  In  the  case  recorded 
by  Heubert  ( loc . cit.),  the  great  coldness  of  the  surface  was  especially 
noted ; and  as  this  symptom  was  very  prominent  in  the  case  recorded 
in  the  Toledo  Medical  and  Surgical  Journal , and  has  been  so  commonly 
remarked  in  ergotized  animals,  it  probably  is  characteristic  of  poison- 
ing by  the  drug.  Dr.  Davidson  reports  a case  with  fluid  blood,  jaun- 
dice, and  universal  hemorrhages,  attributed  with  doubtful  correctness 
to  poisoning  by  ergot  (. London  Lancet , 1882,  ii.  526). 

The  above  summary  of  the  general  symptoms  caused  by  poisonous 
doses  of  ergot  shows  that  the  phenomena  are  mainly  paralytic  in  their 
nature ; but,  although  an  enormous  amount  has  been  written  about  the 
crug,  we  have  very  little  knowledge  as  to  the  immediate  causes  of  the 
paralysis.  Since  both  Wright  (loc.  cit.,  pp.  320,  321)  and  Kohler  have 
found  that  the  voluntary  muscles  are  not  affected  by  ergot  it  would 
seem  that  the  nervous  system  must  bear  the  brunt  of  the  poison 
Eugene  Haudelin  is  said  to  have  shown  that  the  peripheral  nerves  are 
not  affected,!  and  the  experiments  of  Kohler  have  confirmed  this  so 
far  as  concerns  the  motor  nerves  and  the  watery  extract  of  ergot  He 
found,  however,  that  those  portions  of  the  drug  not  soluble  in  water 
appeared  to  increase  the  excitability  of  the  peripheral  efferent  nerves 
and  that  upon  the  peripheral  sensory  nerves  both  portions  of  the  ergot 

chief  action  of  d7re8Sant  0n  the  whole>  ^ is  probable  that  the 
chief  action  of  the  drug  is  upon  the  nerve-centres. 

The  chief  interest  to  the  therapeutist  in  regard  to  the  physiological 
action  of  ergot  centres  upon  its  influence  on  the  circular  especially 
on  the  hlood-vesseD,  and  upon  its  action  on  the  impregnated’ u terns  I 
shall  discuss  these  points  seriatim.  Before  doing  so  it  wnnlrl  h 

sr,r.  rr* 5;  t'“  - - 

consideration  of  the  subject  to  the  section  on  toxicology. 


t*  r“"Z« T7?  "I  f *>->01.01  ukm. 

9 t.,  norpat,  1871 ; abstracted  :n  Schmidt’s  JahrbUchcr,  Bd.  civ.  p.  142. 
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Action  on  the  circulation. — Although  the  heart  is  profoundly  affected 
in  acute  poisoning  by  ergot,  yet  death  is  probably  not  due  to  this  cause, 
since  Wright  (loc.  cit.,  p.  320)  found  that  after  death,  even  though  the 
heart  was  quiet,  it  commenced  to  beat  as  soon  as  the  congestion  was 
relieved  by  an  incision,  and  continued  to  pulsate  for  fifteen  minutes. 

One  of  the  earliest  careful  cardiac  studies  of  ergot  is  that  of  P. 
Eberty  (abstracted,  Schmidt’s  Jahrbucher,  Bd.  clviii.  p.  127).  lie  found 
that  in  the  frog  after  the  injection  of  a gramme  of  ergotin  the  heart 
suffers  diastolic  arrest  and  is  unable  to  respond  to  stimuli.  It  is  incon- 
ceivable that  this  can  be  due  to  other  than  a direct  action  of  the  drug 
upon  the  cardiac  muscle ; yet  Eberty  seems  to  believe  it  is  caused  by 
an  influence  exerted  through  the  pneumogastrics,  and  it  is  said  that 
after  division  of  these  nerves  even  very  great  quantities  of  ergotin  are 


powerless  to  produce  cardiac  arrest. 

In  man,  full  doses  of  ergot  unquestionably  diminish  the  frequency 
of  the  pulse,  since  the  phenomenon  has  been  independently  noted  by 
Parola,  Gibbon,  Arnal,  Hardy,  Beatty  (all  quoted  by  Professor  Stille), 
and  by  Professors  Bailly  and  See  (. Bulletin  Therap .,  t.  lxxviii.  p.  4<j5)  , 
but  the  method  in  which  this  reduction  is  brought  about  is  uncertain. 
The  amount  of  the  reduction  varies  from  ten  to  thirty-five  beats  per 
minute ; but  very  rarely  is  the  pulse  reduced  below  sixty  even  by  the 
largest  doses.  According  to  Eberty’s  experiments,  therapeutic  doses 
of  the  drug  produce  in  mammals,  as  in  man,  slowing  of  the  heart  s 
beat.  It  was  found  that  in  frogs  the  pulsations  of  the  heart  were  still 
affected  after  destruction  of  the  medulla,  but  that  in  mammals,  aftei 
paralysis  of  the  peripheral  vagi  by  atropine,  ergot  was  powerless  to  alter 
the  cardiac  rhythm.  These  experiments,  if  correct,  appear  to  prove 
that  ergot  acts  as  a stimulant  to  the  peripheral  cardiac  nerves,  and  that 
the  reduction  of  the  number  of  beats  is  due  to  this,  and  is  independent 
of  the  nerve-centres.  Boreischa  has  noticed  that  toxic  doses  quicken 
the  heart’s  action,  and  that  under  these  circumstances  galvanization  of 
the  par  vagum  has  little  or  no  effect  upon  the  heart.  It  would  seem, 
therefore,  as  if  the  drug  first  stimulated  and  then  paralyzed  the  periph- 
eral pneumogastrics. 

As  early  as  1827,  M.  Courhant  advanced  the  opinion  that  ergot  pro- 
duces a spasm  of  the  blood-vessels  ; but,  although  his  theory  was  very 
generally  adopted,  only  within  a very  few  years  has  any  earnest  at- 
tempt been  made  to  prove  or  disprove  its  correctness.  In  18<  , r. 
Ch  L.  Holmes  ( Archives  de  Physiol. , t.  iii.,  1870)  found  that  when  the 
blood-vessels  of  the  frog’s  web  were  watched  under  the  microscope  and 
the  animal  poisoned  either  with  the  aqueous  extract  of  ergot  or  with 
the  powdered  drug,  the  vessels,  both  venous  and  arterial,  could  be  seen 
to  undergo  a very  great  contraction.  Hr.  A.  Wernich  (Yir chows 
Archiv,  1872,  Bd.  lvi.  p.  510)  observed  that  when  rabbits  in  which  the 
arteries  of  the  thigh,  back,  pia  mater,  etc,  were  exposed,  received  full 
doses  of  ergot,  these  arteries  could  be  seen  to  undergo  a very  remar 
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able  diminution  in  their  calibre.  These  observations  have  been  con- 
firmed by  other  observers,  among  whom  may  be  mentioned  Vogt,  Dr. 
S.  Kersch  ( loc . cit.),  Max  Schuller  ( Berliner  Klin.  Wochenschr .,  1874,  p. 
305),  and  Boldt  ( Schmidt's  Jahrbucher,  March,  1872).  The  latter  ob- 
server also  affirms  that  there  ran  through  the  ergotized  capillaries 
wave-like,  peristaltic  spasms.  Patrick  Nicol  and  J.  Mossop  (Brit,  and 
For.  Medico-Chir.  Rev.,  vol.  1.,  1872)  have  noted  with  the  ophthalmo- 
scope the  contraction  of  the  retinal  vessels  after  the  exhibition  of  ergot 
in  man. 

If  general  vaso-motor  spasm  be  produced  by  ergot,  unless  the  heart’s 
action  be  greatly  weakened  by  the  drug  there  must  be  a very  decided 
rise  in  the  arterial  pressure.  Dr.  Ch.  L.  Holmes  (loc.  cit. ) first  showed 
that  when  the  aqueous  extract  is  injected  directly  into  the  jugular  vein 
of  the  dog,  immediate,  rapid,  and  very  decided  depression  of  the  arte- 
rial pressure  occurs,  with  violent  cries  and  efforts  on  the  part  of  the 
dog,  followed  by  a period  of  quiet  and  a rise  of  the  arterial  pressure 
above  the  normal  point.  As  Kohler  and  Eberty  (Virchow’s  Archiv,  Bd. 
lx.  p.  384)  and  myself  have  all  found  that  ergotin  (Bonjean’s)  raises 
the  arterial  pressure  enormously  in  frogs  and  mammals,  the  fact  must 
be  accepted  as  proved. 

Dr.  Holmes  tried  the  effect  of  the  injection  of  the  ergot  after  sec- 
tion of  the  cardiac  nerves,  but  obtained  results  so  varying  and  contra- 
dictory that  he  could  come  to  no  other  conclusion  than  that  the  alter- 
ations of  the  arterial  pressure  produced  by  ergot  are  not  dependent 
upon  its  cardiac  action.  In  the  absence  of  details  of  these  experiments, 
we  can  but  accept  this  conclusion. 

The  unexpected  result  in  the  investigation  of  Dr.  Holmes  was  the 


primary  depression  of  the  arterial  pressure,  a depression  which  at  first 
sight  seems  incompatible  with  the  idea  that  ergot  contracts  the  vessels. 
It  is,  of  course,  possible  that  the  fall  of  pressure  may  be  due  to  an  in- 
tense action  of  the  drug  upon  the  heart;  but  Dr.  Holmes,  in  order  to 
explain  it,  propounds  a theory  which  is  very  plausible,  but  which  he 
certainly  does  not  prove  to  be  true.  His  idea  is  that  the  first  fall  of 
the  arterial  pressure  is  due  to  a spasm  of  the  pulmonic  capillaries, 
hindering  the  blood  in  its  passage  to  the  left  heart,  and  thereby  causing 
venous  repletion  and  arterial  depletion.  It  is  to  be  remembered  that 
he  injected  the  ergot  directly  into  the  jugular  vein,  so  that  the  whole 
f°re.e  of  the  re^edy  fell  directly  upon  the  pulmonic  circulation.  It  is 
evident  that  this  matters  very  little  if  ergot  produces  vaso-motor  spasm 
only  through  an  influence  upon  the  nerve-centres,  but  that  it  does  make 
a material  difference  if  the  contraction  of  the  vessels  be  the  result  of  a 
local  action.  Holmes  asserts  that  after  section  of  a sympathetic  nerve 
and  injection  of  the  ergot  the  vessels  supplied  by  the  divided  nerve  can 
be  seen  to  contract;  and  Wernich  confirms  this  observation.  If  ergot 
does  thus  cause  vaso-motor  spasm,  it  is  plain  that  in  Dr.  Holmes’s  ex- 
periments this  spasm  must  have  been  very  intense  in  the  lungs  beforo 
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the  systemic  capillaries  were  affected.  Our  investigator  proved  by  ex- 
periment what  a priori  seems  necessarily  true,  that  if  blood  be  prevented 
from  passing  freely  to  the  lungs  the  arterial  pressure  falls  very  greatly. 
In  this  connection  it  is  worthy  of  notice  that  the  period  of  arterial  de- 
pression following  the  injection  of  the  drug  into  the  jugular  vein  was 
very  brief.  In  the  only  experiment  detailed  in  full  by  Dr.  Holmes, 
the  pressure  began  to  rise  in  three  minutes  after  the  completion  of  the 
injection ; in  five  minutes  it  was  nearly  normal,  and  in  eleven  min- 
utes it  was  above  the  normal  point.  If  the  asserted  facts  are  all  true, 
the  theory  of  Dr.  Holmes  is  plausible.  It  is,  however,  very  doubtful 
whether  the  ergotic  spasm  is  local  in  its  origin.  Evidence  derived 
from  judging  by  the  eye  as  to  whether  a vessel  does  or  does  not  con- 
tract must  be  taken  cum  grano  salis , and  the  observations  of  Holmes, 
of  Wernich,  and  of  J.  H.  Peton  { De  V Action  de  V Ergot,  Paris,  18*8)  are 
directly  contradicted  by  the  apparently  careful  and  elaborate  experi- 
ments of  Dr.  Paul  Yogt  ( Berlin . Klin.  Wochenschr.,  1869,  No.  xii.),  in 
which  the  dilated  vessels  of  the  ear  of  a rabbit  whose  cervical  ganglion 
had  been  extirpated  could  not  be  made  to  contract  by  ergot.* 

The  results  obtained  by  P.  Eberty  ( Inaug . Dissert.,  Halle,  1873)  are 
in  accord  with  those  of  Yogt,  and  disagree  with  those  of  Dr.  Holmes, 
especially  in  their  bearing  upon  the  question  whether  the  contraction 
of  the  arteries  is  centric  or  peripheric  in  its  origin.  He  finds  that  the 
arterial  pressure  rises  directly  and  enormously  after  the  injection  of 
ergotin.  This  rise,  which  he  acknowledges  to  be  chiefly  due  to  the 
contraction  of  the  vessels,  occurs  in  the  veins  as  well  as  in  the  arteries, 
and  in  the  frog  as  well  as  in  the  dog  and  the  rabbit.  According  to  his 
experiments,  it  must  be,  at  least  in  the  batrachian,  centric,  since  in  the 
frog  it  does  not  take  place  after  destruction  of  the  medulla.  He  also 
found  that  after  the  inhalation  of  nitrite  of  amyl  the  ergot  caused  rise 
of  the  arterial  pressure.  It  is  a fair  inference  that  if  the  vaso-motoi 
spasm  be  centric  in  the  frog  it  is  also  so  in  the  mammal. 

In  an  especial  investigation  of  the  subject  ( Phila . ALed.  Times,  vol.  iv.) 
I found  that  ergotin  injected  into  a vein  does,  as  Holmes  states,  produce 
in  the  mammal  an  immediate  fall  of  the  arterial  pressure,  which  is 
shortly  followed  by  an  enormous  rise.  I also  found  that  division  of  the 


* In  a series  of  experiments  made  by  Professor  S.  Ringer  and  Dr.  II.  Sainsbury  (Bnt. 
Med.  Journ.,  Jan.  1884)  upon  tortoises  according  to  the  method  of  Gaskell  (see  Digitalis,  p. 
353),  the  addition  of  ergotin  greatly  slowed  the  rate  of  flow  through  the  arterioles. 

These  results  certainly  appear  to  be  contrary  to  the  previous  drift  of  our  evidence  in 
showing  that  ergot  acts  locally  upon  the  vessels.  It  was  found,  however,  that  the  addition 
of  ergotin  to  the  saline  solution  used  had  no  distinct  effect  until  there  was  ten  percent,  of  the 
extract  in  solution.  Ten  por  cent,  of  ergotin  is  enough  very  seriously  to  influence  the  viscidity 
of  the  saline  solution,  and  it  is  probable  that  the  slowing  effect  of  the  ergotin  was  the  result 
of  altered  physical  conditions, -a  conclusion  which  is  corroborated  by  the  fact  that  the  records 
clearly  show  complete  loss  of  vitality  in  all  parts  of  the  tortoise  experimented  with,  a loss  of 
vitality  which  in  all  probability  was  shared  by  the  arteries.  Certainly  these  experiments  can- 
not be  accepted  as  valid  in  contradiction  of  the  older  results. 
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cord,  i.e.,  vaso-motor  paralysis,  does  in  dogs  prevent  the  rise  of  the 
pressure.  It  must,  therefore,  be  considered  proved  that  moderate  doses 
of  ergot  cause  a rise  of  the  arterial  pressure  by  stimulating  the  vaso-motor 
centre  ; and  that  the  first  fall  of  pressure  is  due  to  a direct  action  on  the 
cardiac  muscle,  upon  which  the  ergotin  is  at  once  precipitated  when 
thrown  into  the  jugular  vein,  is  demonstrated  by  the  facts  that  the  fall 
does  not  occur  when  the  drug  is  introduced  gradually  into  the  circulation 
by  hypodermic  injection,  and  that  the  drug  is  a poison  to  the  cardiac 
muscle,  as  was  shown  in  my  experiments  as  well  as  in  those  of  Eberty. 

Haudelin  is  stated  to  have  found  that  the  arterial  pressure  falls  after 
the  exhibition  of  the  poison.  Brown-Sequard  has  insisted  (. Archives  de 
Physiologie,  1870,  t.  iii.  p.  434)  that  in  ergotic  poisoning  there  are  two 
periods, — first,  vaso-motor  spasm,  and  secondly,  vaso-motor  paralysis  ; 
and  Haudelin  noted  a fall  of  arterial  pressure  after  toxic  doses.  Dr.  Bo- 
reischa  ( Arbeiten  Pharm.  Laborat.  Moskau,  i.  55)  also,  in  a number  of  ex- 
periments, using  Bonjean’s  ergotin,  found  a very  decided  fall  of  pressure 
produced  by  the  drug.  In  none  of  these  experiments  was  there  any 
rise  of  pressure  at  all : either  the  ergotin  used  was  not  equivalent  to 
that  employed  by  Holmes  and  myself,  or  else  the  result  obtained  was 
dependent  upon  the  use  of  very  large  doses.  In  a series  of  experiments, 
Boreischa  found  that  the  fall  of  pressure  after  section  of  the  spinal 
cord  high  up  was  proportionately  not  nearly  so  great  as  in  the  normal 
animal.  This  indicates  that  the  fall  of  pressure  was  due  to  vaso-motor 
palsy.  It  would  seem,  therefore,  that  the  conclusions  of  Brown-Sequard 
are  correct,  and  that  decidedly  toxic  doses  of  ergot  lower  the  arterial  press- 
ure, by  depressing  both  the  heart  and  the  vaso-motor  centres. 

Action  on  the  intestines. — The  fibres  in  the  coats  of  the  blood-vessels 
are  certainly  not  the  only  non-striated  muscles  upon  which  ergot  acts : 
indeed,  the  probabilities  are  strong  that  the  drug  influences  muscular 
fibre  of  this  character  wherever  it  exists  in  the  body.  There  is  con- 
siderable evidence  to  show  that  it  causes  increased  intestinal  peristalsis. 
In  Dr.  Wright’s  experiments  (Joe.  cit.,  p.  320)  the  intestines  were  found 
in  very  active  peristalsis  at  the  post-mortem  examination  of  the  poisoned 
animal.  Dr.  Wernich  ( Virchow's  Archiv,  1872,  Bd.  lvi.  p.  515)  noticed 
that  very  violent  peristaltic  movements  followed  the  injection  of  ergot, 
as  was  seen  not  only  in  rabbits  whose  abdomens  were  opened,  but  in 
some  cases  oven  through  the  uninjured  walls ; and  Haudelin  has  con- 
firmed his  observations. 

Uterus.  Upon  the  uterus  of  parturient  women  ergot  exerts  a very 
pronounced  and  fixed  influence,  increasing  the  length  and  force  of  the 
pams,  and,  if  it  be  given  in  sufficient  dose,  causing  after  a time  violent 
tetanic  cramp  of  the  whole  organ.  The  drug  certainly  acts  in  this  re- 
spect upon  the  lower  animals  as  it  does  upon  man,  since  Youatt  states 
that  m a large  experience,  both  with  monogastric  animals  and  with 
ruminants,  he  has  never  known  the  drug  to  fail  in  its  action  on  the 
utems  of  the  parturient  female. 
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The  action  of  ergot  in  producing  contraction  in  the  impregnated 
but  not  parturient  womb  is  by  no  means  so  constant.  Upon  animals, 
Dr.  Wright  found  it  to  fail  in  all  of  a number  of  trials,  as  did  also  Bon- 
joan  in  a single  experiment.  On  the  other  hand,  Diez  (Stille,  Therapeu- 
tics, 2d  ed.,  vol.  ii.  p.  585),  Oslere  ( Ibid .),  and  Percy  and  Laurent  ( Ibid .) 
found  it  to  cause  abortion  in  guinea-pigs,  sows,  rabbits,  cows,  and  cats  ; 
and  M.  Bodin  has  reported  an  epidemic  of  abortion  occurring  among 
cows  near  Trois  Croix,  which  he  attributes  to  feeding  upon  ergotized 
grasses  ( Journal  des  Connaissances  Med.,  1842).  The  evidence  of  those 
who  have  used  ergot  for  the  induction  of  premature  labor  in  woman 
tallies  very  closely  with  that  which  is  brought  forward  in  regard  to  the 
lower  animals.  As  the  matter  is  so  settled,  I shall  not  enter  into  an  elabo- 
rate discussion  of  the  effects  of  ergot  upon  pregnant  women.  To  show 
that  the  fungus  very  often  will  act  as  an  abortifacient,  it  is  only  neces- 
sary to  quote  Professor  Piamsbotham,  who  states  ( Obstetric  Medicine, 
Phila.,  1860,  p.  318)  that  he  has  made  a 11  great  number  of  trials,”  and 
found  that  “ expulsive  action  soon  followed  its  exhibition,  with  very  few 
exceptions.”  It  cannot  be  gainsaid,  however,  that  very  often  the  drug 
has  failed : sometimes,  no  doubt,  because  of  poor  quality  or  because 
given  in  insufficient  dose,  yet  sufficiently  often  to  show  that  its  aborti- 
facient  action  is  uncertain* 

Whether  the  uterine  disturbance  is  of  centric  origin,  or  is  due  to  a 
direct  action  of  the  drug  upon  the  uterus  and  its  nerve-fibres,  is  unde- 
cided, although  the  drift  of  the  present  evidence  is  towards  a peripheral 
action.  Dr.  Wernich,  in  two  experiments,  found  that  no  vermicular 
movements  were  produced  in  the  unimpregnated  womb  by  ergot  after 
section  of  the  spinal  cord ; but  in  one  of  these  experiments  the  animal 
was  so  feeble  as  to  destroy  any  possible  force  the  result  might  have, 
and  I do  not  think  much  weight  is  to  be  attached  to  the  evidence.  On 
the  other  hand,  Boreischa,  in  several  experiments,  succeeded  in  pro- 
ducing violent  uterine  movements  after  dividing  all  the  nervous  con- 
nections of  the  organ. 

Therapeutics. — As  a therapeutic  agent,  ergot  is  employed  both  by 
the  obstetrician  and  by  the  physician ; and  I shall  consider  these  uses 
of  it  separately. 

Owing  to  the  power  that  ergot  possesses  of  intensifying  labor-pains, 
it  has  long  been  used  in  uterine  inertia  during  parturition.  Indeed,  it 
was  for  this  purpose  that  the  drug  was  first  employed  in  medicine,  and 
thereby  acquired  the  name  of  pidvis  parturiens.  The  literature  of  the 
subject  is  immense,  and  all  imaginable  opinions  as  to  the  effects  of  the 
drug  when  given  in  labor,  and  as  to  the  advisability  of  its  employment, 
have  been  advanced ; but,  without  discussing  these,  I shall  here  simply 
point  out  the  clearly-established  rules  for  its  use,  and  the  clinically- 


* For  a more  elaborate  setting-fortli  of  the  matter,  the  reader  may  consult  Professor  Tay 
lor’s  Medical  Jurisprudence , 2d  ed.,  18*3,  vol.  ii.  p.  193. 
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determined  dangers  and  advantages  of  its  employment.  If  ergot  be 
given  in  very  small  doses  during  labor,  the  natural  pains  are  simply  in- 
tensified ; but  if  the  dose  be  large  enough  to  have  a decided  effect,  their 
character  is  altered  : they  become  not  only  more  severe  but  much  more 
prolonged  than  normal,  and  finally  the  intervals  of  relaxation  appear 
to  be  completely  abolished  and  the  intermittent  expulsive  efforts  are 
changed  into  one  violent,  continuous  strain.  It  is  evident  that,  if  the 
resistance  be  sufficiently  great,  this  may  endanger  the  safety  both  of 
the  mother  and  of  the  child.  The  dangers  to  the  mother  are  twofold : 
there  is  a possibility  of  the  uterus  rupturing  itself  by  its  efforts ; and, 
when  the  head  comes  down  upon  the  perineum,  if  the  soft  parts  be 
rigid  there  is  a very  strong  probability  that  they  will  be  lacerated. 
The  danger  of  uterine  rupture  is,  I think,  a remote  one ; for  although 
several  alleged  cases  have  been  recorded,  yet  in  very  few  is  the  accident 
clearly  traceable  to  the  asserted  cause  (see  Stille,  Therapeutics , 2d  ed., 
vol.  ii.  p.  591).  The  fatal  character  of  the  accident  is  such,  however, 
that  the  possibility  of  its  occurrence  should  always  prevent  the  reckless 
use  of  the  drug. 

, The  lmProPer  use  of  ergot  is  far  more  serious  in  its  effects  upon  the 
child  than  upon  the  mother.  During  a violent  uterine  contraction,  the 
passage  of  the  blood  from  the  placenta  to  the  child  must  be  interfered 
with,  or,  in  other  words,  the  respiration  of  the  foetus  is  temporarily 
stopped,  so  that  its  life  depends  upon  the  aeration  of  the  blood  during 
the  intervals.  If  the  latter  be  very  much  shortened,  the  life  of  the 
child  is  greatly  imperilled;  and  if  they  be  abolished,  it  must  be  de- 
stroyed, unless  delivery  occurs  in  a very  few  moments.  These  consider- 
ations are,  I think,  sufficient,  without  further  discussion,  to  show  the 
imperativeness  of  the  rule  never  to  give  ergot  in  uterine  inertia  when 
there  is  much  resistance,  either  in  the  bony  or  in  the  soft  parts  of  the 
mother.  In  pnmipar®  such  resistance  is  always  to  be  looked  for  and 

ent  tiffiCUlt,t0  jUdge  0f  bef0^and;  and  in  such  wcimen 
got  should  not  be  used  at  all  for  the  purposes  of  expulsion.  Even 

under  the  most  favorable  circumstances  for  its  employment-when  the 
woman  has  previously  borne  children,  when  the  bony  pelvis  is  cam! 
cious,  and  the  soft  parts  are  relaxed  and  dilatable— its  use  should  ^e 
entered  upon  with  caution ; and  if  the  accoucheur  be  skilful  in  the  an 

preZblelo  “olS  * ''a1'6  “ 

uterine  inertia  if  irislJnTTTraTTTTTd'  TriTtheT  T*  TV) 
to.  or  if  the  obstetrieian  is  ttoid  in  their 

prevent  post-partum,  in  co"™only  employed  to 

to  its  use,  and  the  remedy  isT™l“hI e B t °bj00tio“ 

to  twenty  minutes  for  its  action  when  given  Tv 
Mbited  in  this  way  eannot  be  reiied  oporto  £ 
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already  Bet  in.  To  prevent  the  occurrence  of  the  latter,  it  is  an  excel- 
lent rule  to  give  a full  dose  of  the  ecbolic  when  the  child’s  head  is  well 
down  upon  the  perineum  and  beginning  to  emerge  at  the  vulva.  After 
labor,  if  a tendency  to  bleeding  is  manifested,  ergot  may  be  administered 
hypodermically. 

For  the  induction  of  premature  labor , ergot  has  been  and  still  is  to 
some  extent  used  ; but  it  is  uncertain  in  its  action,  and  offers  no  advan- 
tages over  instrumental  methods. 

The  success  of  ergot  in  arresting  hemorrhage  after  labor  soon  led 
to  its  use  in  uterine  hemorrhages  in  other  than  parturient  or  pregnant 
women ; and  the  next  step  beyond  this  was  its  employment  in  other 
hemorrhages.  In  all  forms  of  hemorrhage  in  which  no  direct  local  ap- 
plication can  be  made,  ergot  is  to-day  probably  the  most  generally  used 
remedy ; and  even  when  local  applications  can  be  made,  ergot  may  often 
be  exhibited  internally  as  an  adjuvant  to  the  local  styptic.  It  is  thus 
employed  in  menorrhagia , in  haemoptysis,  hemorrhage  from  the  gums, 
epistaxis,  etc.  Ergot  acts  with  especial  rapidity  and  efficiency  in  these 
cases,  if  given  hypodermically : used  in  this  way,  the  suddenness  of  the 
result  in  haemoptysis  is  sometimes  surprising.  Even  when  the  hemor- 
rhage is  apparently  dependent  upon  a dyscrasia,  as  in  purpura  hcemor- 
rhagica,  the  hypodermic  injection  of  ergotin  may  produce  the  happiest 
results  (cases,  Brit.  Med.  Journ.,  ii.,  1874 ; Phila.  Med.  Times , vol.  v.). 
The  value  of  the  drug  in  hemorrhage  is  no  doubt  dependent  upon  its 
power  of  contracting  the  small  vessels.  In  colliquative  night-sweats 
due  to  relaxation  of  the  blood-vessels,  ergot  is  a most  efficient  remedy. 

Allied  to  its  use  in  hemorrhage  is  the  employment  of  ergot  in  en- 
largement of  the  spleen  from  various  causes.  Dr.  Da  Costa  was  the  first 
to  suggest  hypodermic  injections  of  the  drug  for  this  purpose,  and  he 
claims  to  have  even  cured  leukaemia  ( Amer . Journ.  Med.  Sci.,  Jan.  IS/ 5). 

It  was  the  supposed  action  of  ergot  upon  the  muscular  fibres  in 
the  walls  of  the  vessels  that  led  Professor  Langenbeck  to  try  the  effect 
of  the  hypodermic  injection  of  the  remedy  in  aneurism.  The  result 
obtained,  as  reported  in  the  Berlin.  Klin.  Wochenschr.  (vi.,  1869),  was 
surprising.  How  far  surgeons  have  followed  up  this  matter  I do  not 
know;  but,  according  to  Dr.  Paul  Yogt  ( Berlin . Klin.  Wochenschr., 
March,  1872),  Schneider  has  cured  a case  of  femoral  aneurism,  and 
Dutoit  one  of  the  subclavian.  Yogt  has  himself  employed  the  remedy 
successfully  in  a very  severe  case  of  varicose  veins  of  the  legs,  of  many 
years’  standing.  The  remedy  is  injected  into  the  immediate  neighbor  - 
hood of  the  aneurism  or  varix,  one  or  two  grains  of  the  extract  ot 
ergot  being  employed  every  day.  A good  deal  of  local  swelling  and 
hardness  is  induced,  and  the  good  achieved  has  probably  been  simp  y 

the  result  of  the  local  inflammation. 

Yery  many  years  ago,  Dr.  F.  E.  Barlan-Fontayral  proposed  (Journ. 

des  Sci.  med.-yratiques  de  Montpellier,  tomes  vi.,  vii.)  the  use  of  ergot  m 
chronic  dysentery  and  diarrhoea,  on  account  of  its  power  of  causing  con- 
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traction  of  the  capillaries ; and  Massolaz,  in  an  epidemic  of  chronic 
diarrhoea  among  the  French  troops  serving  in  the  East,  found  that 
the  suggestion  was  well  timed.  Although  Barlan-Fontayral  afterwards 
published  a book  (Le  Seigle  ergote  et  de  V Application  de  VErgotine  a la 
Cure  de  la  Dysenterie  et  de  la  Diarrhee  chroniques,  Montpellier,  1858) 
upon  the  subject,  it  attracted  little  or  no  attention.  In  1871,  Pro- 
fessor A.  Luton,  of  Rheims  (Graz.  Hebdomad .,  Oct.),  stated,  as  some- 
thing new,  that  he  had  used  ergot  with  remarkable  success  in  a violent 
and  protracted  epidemic  of  dysentery.  Successful  cases  of  chronic  diar- 
rhoea are  also  reported  by  other  observers  (see  Schmidt's  Jahrbucher, 
Dec.  1871;  Lancet , 1876,  ii.  409):  so  that  trials  of  the  remedy  should 
be  made  in  all  obstinate  cases. 

Another  employment  of  ergot  for  the  purpose  of  restraining  exces- 
sive secretion  is  in  galactorrhcea,  in  which  affection  it  has  been  used 
with  success  by  Dr.  Le  Gendre  (Bull.  Therap.,  t.  lxxvii.  p.  282),  who 
was  led  to  employ  it  by  an  observation  of  Drs.  Poyet  and  Commar- 
mond  (Annal.  de  la  Soc.  de  Med.  de  Sai?it-Etienne  et  de  la  Loire , 1863) 
that  wet-nurses  fed  upon  ergotized  bread  lost  their  milk. 

The  action  of  ergot  upon  the  blood-vessels  suggests  its  employ- 
ment in  those  cases  in  which  there  is  local  or  general  dilatation  of  the 
vessels.  I have  used  it  in  pulmonic  congestion  with  apparent  good 
results,  and  it  has  been  highly  lauded  in  the  first  stages  of  pneumonia 
by  ^several,  clinicians,  especially  by  Dr.  J.  E.  Kelly  (Med.  Register , 
1887),  as  giving  immediate  relief  when  injected  hypodermically  in  low 
forms  of  pulmonary  hypercemia,  such  as  occur  in  typhoid  fevers.  It 
will  probably  also  be  found  of  service  as  a vaso-motor  stimulant  in 
suigical  shock,  and  it  has  been  used  with  asserted  good  results  against 
cerebral  congestion  following  injuries  to  the  head.  In  case  of  apoplexy , 
by  increasing  the  blood-pressure,  its  tendency  is  to  do  harm  rather  than 
good.  It  has  also  been  especially  commended  in  congestion  of  the  spinal 
cord  by  Brown-Sequard,  Hammond,  Beard,  and  others,  and  I have  my- 
self used  it  with  satisfaction.  Dr.  Hampel  (. Practitioner , vol.  i.  p.  263) 
recommends  it  in  whooping-cough.  Mr.  Woakes  believes  the  pain  of 
neuralgia  (Ibid  p.  257)  to  be  due  to  congestion  and  serous  effusion  into 
the  nerve-sheaths,  and  has  used  ergot  with  asserted  good  results.  Dr. 
Daniel  H.  Kitchen  (Amer.  Journ.  of  Insan.,  July,  1873)  has  employed  it 
with  great  success  in  headaches  of  the  most  diverse  and  even  opposite 
ongms  and  has  cured  (?)  epilepsy  with  it.  In  the  latter  disease  he  con- 

“r mTiths-  Dr- Dehenne *iv.  se)  states 

that  he  has  obtained  most  remarkable  effects  in  the  relief  of  diabetes 
by  subcutaneous  injections  of  ergotin.  The  action  in  the  relief  of  the 
gy cosuna,  thirst,  and  polyuria  is  usually  immediate,  but  in  most  cases 
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with  the  utmost  advantage  hypodermic  injections  of  ergotin ; and  this 
practice  has  been  followed  very  widely  on  this  continent.  It  is  scarcely 
to  be  doubted  that  cures  are  sometimes  effected ; but  probably  in  the 
majority  of  cases*  the  drug  simply  lessens  the  uterine  congestion,  and 
does  good  precisely  as  it  does  in  chronic  subacute  metritis  and  in  subinvo- 
lution and  hypertrophy  of  the  uterus  (Meadows,  Practitioner , vol.  i.  p. 
166) ; it  may  be  that  sometimes  it  strangles  the  growth  by  causing 
uterine  contractions.  If  the  latter  be  the  case,  a cure,  as  is  suggested 
by  Professor  Goodell  ( Proceed . Med.  Soc.  of  Pennsylvania , 1873),  is  to 
be  expected  from  the  remedy  only  in  mural  and  submucoid  tumors. 

An  objection  to  the  method  of  Hildebrandt  is  the  great  pain  and 
local  inflammation  which  often  result ; and  Goodell  proposes  as  a sub- 
stitute the  use  of  enemata  or  suppositories  containing  the  drug. 

Some  years  ago,  led  by  a fancied  resemblance  between  the  physio- 
logical action  of  ergot  and  that  of  quinine,  Dr.  Duboue  proposed  the 
fungus  as  a succedaneum  to  the  alkaloid  in  malarial  fevers , and  in 
support  of  his  views  he  published  a book  entitled  Becherches  sur  les 
Proprietes  therapeutiques  du  Seigle  ergote,  Paris,  1873.  He  brought 
forward  some  evidence  of  the  value  of  the  remedy ; but  the  latter 
has  shared  the  fate  of  the  older  substitutes  for  the  South  American 
specific.  Dr.  Th.  Clemens  ( Deutsche  Klinik,  1865,  p.  267)  affirms  that 
ergot  affords  the  most  potent  relief  in  the  ammoniacal  cystorrhoea  of 
paraplegics.  He  gives  it  internally,  but  especially  uses  injections  into 
the  bladder  of  a solution  of  ergotin  (gr.  ii  to  f§v).  Ergotin  supposi- 
tories are  asserted  to  be  of  great  value  in  hemorrhoids  (. N '.  Y.  Med. 
Becord,  xvi.  563).  I have  used  them  in  one  or  two  cases  without 
benefit. 

Toxicology. — Enough  has  already  been  said  in  regard  to  the  acute 
poisoning  by  ergot,  except  it  be  to  state  that,  when  abortion  is  threat- 
ened from  its  ingestion,  in  the  maintenance  of  perfect  quiet  and  in  the 
free  exhibition  of  opium  are  to  be  found  all  the  measures  of  relief  at 
our  command. 

Since  the  days  of  Galen,  there  have  swept  over  larger  or  smaller 
districts  of  Europe  epidemics  of  diseases  which  have  been  attributed  to 
ergot.  In  many  parts  of  Europe  rye  bread  forms  the  great  staple 
article  of  food  of  the  lower  classes.  It  always  contains  a small  quan- 
tity of  ergot,  but  not  enough  to  have  any  deleterious  effect  upon  the 
health.  When  the  summer  is  wet  and  cold,  the  rye  becomes  very  ex- 
tensively ergotized,  so  that  the  fungus  constitutes  a large  proportion 
of  the  materials  entering  into  the  bread.  It  is  under  these  circum- 
stances that  there  occur  those  epidemics  of  ergotism  or  chronic  ergotic 
poisoning  which  have  been  recorded  from  time  to  time  since  the  days 
of  Galen  and  of  Ctesar.  It  is  not  always  the  rye  that  causes  these 

* See  Amer.  Journ.  Med.  ScL,  July,  1S73;  Amer.  Practitioner,  May,  IS 73,  May,  1S74, 
August,  1874;  Clinic,  April,  1873;  Lancet,  May,  1873;  Chicago  Med.  Journ.,  1S74;  and  es- 
pecially Dr.  Byford’s  Address,  Trans.  Amer.  Med.  Assoc.,  1875. 
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frightful  losses  of  life,  as  Heusingor  (Jour n.  fur  Pharmakodyn.,  Bd.  i.  p. 
405)  has  traced  one  epidemic  to  diseased  oats.  Before  going  further, 
it  seems  proper  to  state  that  Trousseau  and  Pidoux  assert  that  these 
epidemics  are  not  dependent  upon  any  specific  action  of  ergot,  but 
are  either  epidemics  of  blood-diseases  or  simply  the  results  of  im- 
proper and  insufficient  food, — the  outcomes  of  poverty,  wretchedness, 
and  famine.  It  seems  to  me  indisputable  that  some  of  the  various 
epidemics  which  have  been  recorded  wei*e  of  this  character,  but  cer- 
tainly it  is  no  less  indisputable  that  others  were  not.  Moreover, 
numerous  scattei’ed  cases  are  on  l’ecoi'd  in  which  a few  persons  or  a 
family  have  been  affected  with  ergotism  unmistakably  traceable  to  the 
use  of  bi’ead  largely  comjiosed  of  the  fungus.* 

The  scope  of  the  present  work  is  such  as  to  forbid  my  entering  into 
an  elaboi’ate  discussion  of  the  epidemics  of  ergotism,  especially  as  the 
subject  has  no  practical  bearing  so  far  as  the  American  profession  is 
concerned,  since  the  absence  of  deep  poverty  is  so  complete  in  our 
country  that  no  one  would  feed  on  largely  ergotized  bread ; and,  in  fact, 
no  case  of  ergotism  has  as  yet  been  recorded  as  occurring  in  the  United 
States.f 


There  are  two  varieties  of  ergotism, — the  spasmodic  and  the  gan- 
grenous. 

Gangrenous  ergotism  has  been  especially  observed  in  France,  and  is 
believed  to  be  the  same  as  the  Ignis  Sacer  or  the  Ignis  Sancti  Antonii 
of  the  Middle  Ages, — an  affection  which  in  922  killed  forty  thousand 
persons  in  Southwestern  France,  and  in  1128-29  fourteen  thousand  in 
Paris  alone.  It  generally  commences  with  itching  and  formications  in 
the  feet,  severe  pain  in  the  back,  contractions  in  the  muscles,  nausea, 
giddiness,  apathy,  with  abortion  in  pregnant  women,  in  suckling  women 
drying  of  the  milk,  and  in  maidens  amenoiThcea.  After  some  time, 
deep,  heavy,  aching  pains  in  the  limbs,  an  intense  feeling  of  coldness’ 
with  real  coldness  of  the  surface,  profound  apathy,  and  a sense  of  utter 
weariness,  develop  themselves.  Then  a dark-red  spot  appears  on  the 
nose  or  on  one  of  the  extremities ; all  sensation  is  lost  in  the  affected 
part ; the  skin,  perhaps  over  a large  surface,  assumes  a livid  red  hue, 
and  in  the  foci  of  local  changes  bullae  filled  with  serum  appeal’.  The 
adynamic  symptoms,  in  severe  cases,  deepen  as  the  gangrene  spreads, 
until  finally  death  puts  an  end  to  the  scene.  Very  generally  the  ap- 
petite and  digestion  are  preserved  to  the  last,  and  not  rarely  there  is 
an  almost  ferocious  hunger.  The  gangrene  is  generally  dry,  the  parts 
withering  and  mummifying;  but  sometimes  it  is  moist,  and  pyamic 
symptoms  may  even  be  developed.  Of  course  a very  large  number  of 

* ^°r  aD  account  of  a modern  epidemic,  see  Deutsch.  Arch.f.  Klin.  Med.  xxxiii  246 

f ny  one  especially  interested  in  the  subject  will  find  the  literature  very  well  repre 
sented  in  the  references  of  Professor  KHii/s>a  e ' ery  weu  rePre- 

Duboufi’s  book  emoted  on  tt,  • r 0n  Therapeutics,  to  which  may  be  added 
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cases  do  not  terminate  in  death ; but  the  part  immediately  affected  is 
generally  lost.  In  these  cases  the  toes  most  generally  are  the  portion 
destroyed,  but  it  may  be  any  one  or  all  of  the  extremities ; and  the 
nose,  lips,  ears,  and  even  the  buttocks,  sometimes  bear  the  brunt  of  the 
disorder. 

Spasmodic  ergotism  may  in  the  lightest  cases  be  manifested  only  by 
itching,  formications,  numbness,  or  complete  anaesthesia  of  the  fingers 
and  toes  or  of  the  buttocks,  and  by  gastro-intestinal  irritation,  as  shown 
by  colic,  vomiting,  diarrhoea,  or  constipation,  and  withal  a ravenous 
hunger.  In  more  severe  cases  these  manifestations  are  intensified,  and 
spasmodic  symptoms  appear,  violent  and  painful  tonic  contractions 
affecting  especially  the  flexors  of  the  extremities,  interrupted  at  times 
by  intervals  of  quiet,  but  gradually  growing  into  severe  general  tetanic 
paroxysms,  with  opisthotonos  and  emprosthotonos.  In  the  intervals 
there  are  very  generally  muscular  tremblings,  and  as  the  case  progresses 
there  are  developed  cerebral  manifestations,  such  as  disturbances  of 
vision,  photophobia,  chromopsia,  hemiopia,  and  periodic  amblyopia  and 
amaurosis,  giddiness,  cataleptic  and  epileptic  paroxysms  with  or  with- 
out loss  of  consciousness,  delirium,  and  idiocy.  Gastro-intestinal  symp- 
toms are  always  very  marked,  but  with  them  is  a characteristic  ravenous 
hunger  and  a longing  for  sour  food  and  drink.  The  skin  is  earthy  or 
yellowish  in  its  tint,  and  is  often  spotted  with  boils  or  pustules  or  semi- 
gangrenous  vesicles.  Death  is  apparently  caused  by  exhaustion  ; and  in 
those  that  recover,  various  local  paralyses,  habitual  spasms,  amaurosis, 
mental  aberrations,  or  even  idiocy,  often  remain  through  life.  In  a 
few  cases  the  symptoms  are  still  more  violent,  and  the  spinal  and 
cerebral  disturbances  soon  lead  to  death. 

In  some  epidemics  of  ergotism  the  cases  have  been  a mixture  of  the 
spasmodic  and  gangrenous  forms  of  the  disease. 

Administration. — Ergot  may  be  given  in  powder,  but  at  present 
this  method  is  very  rarely  used : the  dose  is  half  a drachm  to  two 
drachms.  The  U.S.  Pharmacopoeia  recognizes  a wine  ( Vinum  Ergot#, 
— 1 to  6.6)  and  a fluid  extract  {Extractum  Ergotce  Fluidum).  The  first 
of  these  is  a good  preparation  for  internal  use,  and  may  be  adminis- 
tered, as  an  ecbolic,  in  doses  of  half  an  ounce  to  two  ounces.  The  fluid 
extract  is,  however,  preferable.  The  usual  ecbolic  dose  is  one  to  two 
drachms.  In  nervous  diseases  much  larger  doses  are  required : thus, 
in  congestion  of  the  spinal  cord  I usually  begin  with  half  an  ounce, 
and  increase  it  to  an  ounce  three  times  a day.*  Of  the  so-called  Ergotin 
two  varieties  have  been  proposed,  that  of  Bonjean  and  that  of  Wiggers. 
Bonjean’s  ergotin  is  made  by  exhausting  the  ergot  with  water,  evapo- 

* It  would  appear  that  sometimes,  owing  to  idiosyncrasies,  even  small  amounts  of  ergot 
cause  much  disturbance.  Thus,  Dr.  R.  B.  Faulkner  reports  {New  York  Med.  Journ.,  June 
14,  1884)  a case  in  which  a fluidrachm  of  the  fluid  extraot  caused  great  sleepiness,  swelling 
and  redness  of  the  feet,  and  violent  prickling  of  the  extremities,  probably  as  the  outcome  of 
gastrio  irritation. 
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rating  to  the  consistency  of  a syrup,  precipitating  the  albumen,  gum, 
etc.,  with  an  excess  of  alcohol,  decanting  the  clear  liquid,  and  evapo- 
rating to  the  consistency  of  a soft  extract.  This  ergotin  is  believed  to 
be  about  ten  or  eleven  times  as  strong  as  ergot,  five  or  six  grains  of  it 
representing  about  a drachm  of  the  drug. 

The  ergotin  of  Wiggers  simply  contains  everything  in  the  ergot 
which  is  insoluble  in  water.  Kohler  ( Virchow's  Ai'chiv,  Bd.  lx.)  has 
proved  that  Wiggers’s  preparation  has  no  influence  upon  the  circula- 
tion, but  in  toxic  doses  produces  violent  convulsions.  It  ought  not  to 
be  employed  thei’apeutically.  Bonjean’s  ergotin  is  that  usually  kept 
in  our  pharmacies,  and  represents  all  the  virtues  of  the  remedy.  The 
officinal  extract  of  ergot  (Extractum  Ergotce , U.S.)  is  as  good  for  hypo- 
dermic use  as  Bonjean’s  ergotin,  and  in  all  respects  represents  the 
drug  therapeutically.  Its  strength  is  five  times  that  of  the  fluid  ex- 
tract ; when  used  hypodermically  five  grains  should  be  dissolved  in  five 
minims  of  glycerin,  ten  minims  of  boiled  water,  and  half  a minim  of 
carbolic  acid,  and  filtered : the  danger  of  severe  local  trouble  is  also 
lessened  by  plunging  the  nozzle  of  the  syringe  deeply  into  the  mus- 
cular tissues. 


Gossypii  Badicis  Cortex,  U.S. — The  root  of  the  ordinary  cotton- 
plant  is  asserted  to  be  used  by  the  negroes  in  various  portions  of  the 
South  as  an  abortifacient,  and  Dr.  Bouchelle,  as  long  ago  as  1841,  claimed 
for  it  medical  properties  similar  to  those  of  ergot.  It  has  not,  however, 
come  into  general  use,  and  our  knowledge  of  its  properties  is  at  present 
very  scanty  and  uncertain.  In  the  experiments  of  Dr.  I.  C.  Martin 
enormous  doses  produced  heaviness  and  stupor  in  both  frogs  and  mam- 
mals, but  did  not  cause  abortion  in  pregnant  guinea-pigs  and  rabbits : 
neither  the  spinal  cord,  the  muscles,  nor  the  nerves  were  affected  ( Amer . 
Journ.  Med.  Sci.,  Jan.  1882);  but  Dr.  II.  I.  Garrigues  has  found  it  a 
most  serviceable  agent  in  arresting  hemorrhage  and  ameliorating  the 
other  symptoms  in  uterine  polypoid  and  fibroid  tumors,  and  even  in 
uterine  cancer.  He  insists  that  the  commercial  fluid  extract  is  inert 
and  the  decoction  must  be  freshly  prepared  (Quart.  Bull.  Clin.  Soc.,  Mew 
York,  Jan.  1887).  The  oxytocic  dose  of  a decoction  (£iv  in  a quart  of 
water  boded  to  a pint)  is  stated  to  be  a wineglassful,  to  be  repeated 
every  thirty  minutes  as  necessary.  The  remedy  has  also  been  employed 
m amenorrhosa  and  in  dysmenorrhcea,  in  which  diseases  from  three  to 
five  grains  of  a solid  aqueous  extract  have  been  given  three  times  a 
cay.  The  fluid  extract  (. Extraction  Gossypii  Radicis  Fluidum,  U.S.)  may 
be  used  m doses  of  a fluidrachm. 


The  Smut  of  Indian  Com  ( Ustilago , U.S.)  appears  to  have  active 
medicinal  properties,  and  should  be  investigated.  It  has  been  used  with 

" matia  labor  by  Dujardin-Beaumetz 

(Bull.  Therap.,  xeni.  85).  Dr.  James  Mitchell  has  found  that  in  the 
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frog  the  ustilago  maidis  abolishes  sensation  and  reflex  action  before 
voluntary  motion ; he  states  that  reflex  action  is  destroyed  at  a time 
when  motor  nerves  and  muscles  are  still  active,  and  that  consequently 
the  first  influence  of  the  poison  is  upon  the  sensory  side  of  the  lower 
nervous  system ; late  in  the  poisoning  the  whole  motor  tract  became 
involved  (T/ierap.  Gaz.,  ii.  223).  It  has  been  employed  in  the  Phila- 
delphia Hospital  during  labor  by  Dr.  W.  A.  N.  Dorland,  who  has  found 
that  in  doses  of  one  to  two  drachms  of  the  fluid  extract  it  has  a very 
marked  influence  upon  the  uterine  pains,  increasing  them  in  severity, 
frequency,  and  duration.  He  claims  for  it  that  it  will  not  produce  a 
prolonged  tonic  contraction  as  does  ergot.  This  is,  however,  doubtful. 
(Consult  also  N.  Y.  Med.  Journ.,  xxiv.  654 ; Schmidt's  Jahrbucher,  Bd. 
clxxii.  p.  19  ; Centralbl.  fur  Med.  Wissench.,  1876,  p.  228 ; Chicago  Med. 
Times,  1879-80,  xi.  434). 


FAMILY  IX— SI AL AGO G-UES. 


Sialagogtjes  are  medicines  which  increase  the  flow  of  saliva  and  of 
the  buccal  mucus.  Various  substances,  such  as  mercury,  when  taken 
internally,  affect  the  mouth  and  its  tributary  glands  in  such  a way  as 
to  produce  salivation  : these  substances  are,  however,  never  employed 
in  medicine  for  this  purpose,  so  that  practically  sialagogues  are  local 
remedies  acting  by  the  induction  of  a local  impression  on  the  mouth. 
The  influence  which  they  exert  is  a stimulant  one,  and  most  of  them 
are  more  or  less  irritant.  They  are  used  to  effect  two  distinct  purposes. 
Some  of  them  dissolved  in  the  saliva  pass  over  and  directly  stimulate 
the  mucous  membranes  not  only  of  the  mouth  but  also  of  the  fauces 
and  of  the  epiglottis.  Other  sialagogues,  by  exciting  a very  great  flow 
of  saliva,  seem  to  lessen  the  congestion  of  the  part. 

In  reference  to  the  first  of  these  modes  of  action,  sialagogues  are 
employed  in  relaxed  conditions  of  the  mucous  membrane  of  the  fauces, 
and  even  of  the  larynx.  Chief  among  the  substances  so  used  is  cubebs, 
which  when  slowly  chewed  in  the  mouth  exerts  a very  decided  local  in- 
fluence, and  is  useful  in  relaxation  of  the  fauces,  of  the  uvula,  and  even 
of  the  upper  portions  of  the  larynx.  Either  in  the  form  of  the  berries 
or  made  into  lozenges,  cubebs  is  much  used  by  public  speakers;  and 
in  the  hoarseness  from  relaxation  following  over-use  or  slight  inflamma- 
tion, it  is  often  very  efficient.  Through  their  depletory  influence,  siala- 
gogues are  sometimes  useful  in  allaying  rheumatic  toothache , or  other 
rheumatic  irritations  about  the  jaws. 


Pyrethrum,  or  Pellitory , is  the  product  of  Anacyclus  Pyrethrum  a 
small  herbaceous  perennial,  growing  in  the  neighborhood  of  the  Medi- 
terranean. It  is  a small  root,  about  the  size  of  the  little  finger,  wrinkled 
longitudinally  light  brown  externally,  with  bright,  shining  spots  on  the 
surface,  hard,  brittle,  with  a resinoid  radiated  fracture.  It  is  inodorous 
and  when  chewed  is  at  first  almost  tasteless,  but  soon  becomes  acidulous’ 

sation  T ^ pr°duces  a vei7  persistent  burning,  tinglin-  sen- 

T d“ont°ZTd  a pr fU8e  flow  of  hut8.  AZ 

tiZ  of the Ze in  r«  , • at  a time  in  potafcl  rheumatic  affec- 

fiftv  minims  nf  , . eS8’  U acts  as  a narcotic  irritant, 
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and  a half  years  old  ( Practitioner , svii  86).  ’ hl'e0 
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These  are  substances  employed  to  act  upon  the  mucous  membrane 
of  the  nose.  Strictly  speaking,  the  term  should  be  applied  only  to  those 
drugs  which  are  used  to  excite  secretion  in  the  nasal  mucous  mem- 
brane. Such  remedies  are,  however,  so  rarely  used  as  to  be  by  them- 
selves scarcely  worthy  of  notice.  The  employment  of  irritating  vapors 
to  arouse  the  nerve-centres  by  stimulating  the  nerves  distributed  in 
the  nasal  mucous  membrane  is  a very  old  and  a very  popular  custom. 
Smelling-salts , or  preparations  of  hartshorn,  so  much  used  by  ladies  as 
a slight  stimulant,  and  by  others  in  reviving  those  who  are  suffering 
from  or  threatened  with  fainting,  act  in  this  manner.  The  ammonia 
held  close  to  the  nostrils  brings  about  the  reaction,  not  by  any  direct 
stimulating  action  on  the  circulation,  but  by  irritating  the  nasal  mucous 
membrane,  as  is  proved  by  the  rapidity  of  its  influence  and  by  the  ex- 
ceedingly minute  quantity  which  will  sometimes  act  efficiently.  In  the 
use  of  hartshorn,  especially  with  young  children,  it  is  necessary  to  exer- 
cise care,  lest  injury  be  done  to  the  delicate  mucous  membrane.  The 
only  errbine  used  for  the  purpose  of  influencing  affections  of  the  nasal 
passages  themselves  which  is  woi’thy  of  mention  here  is  cubebs.  This 
freely  snuffed  up  in  powder  is  very  useful  in  acute  coryza , after  the  fii  st 
stage  of  congestion  and  dryness  has  passed  away. 


802 


FAMILY  XL— EPISPASTICS. 


Counter-irritation. — Almost  from  time  immemorial,  physicians  have 
believed  that  morbid  processes  in  deep-seated  or  superficial  organs 
could  be  modified  by  irritations  artificially  induced  in  distant  parts.  To 
the  drugs  used  for  producing  these  remedial  irritations  the  name  of 
revulsives,  or  counter-irritants,  has  been  given,  the  process  being  called 
revulsion,  or  counter-irritation.  Latterly,  the  value  of  these  remedies 
in  disease  has  been  questioned,  chiefly  because  not  only  were  the  ac- 
cepted theories  of  their  action  deemed  untrue,  but  also  any  explanation 
of  how  they  do  what  is  claimed  for  them  was  asserted  to  be,  in  the 
present  state  of  our  knowledge,  inconceivable. 

Evidently,  in  studying  the  matter,  the  inquiry  should  be  divided  into 
two  parts,  and  fact  should  be  separated  from  theory;  the  effort  being 
made  to  ascertain,  first,  whether  experience  does  or  does  not  demon- 
strate that  it  is  possible  by  an  irritation  to  affect  a distant  part  which 
has  no  apparent  connection  with  the  seat  of  the  new  irritation ; secondly, 
whether  the  facts  taught  by  experience  are  in  truth  irreconcilable  with 


reason.  In  regard  to  the  first  part  of  this  inquiry,  it  seems  to  me  in- 
disputable that  experience  does  teach,  in  the  most  unequivocal  manner, 
that  an  organ  may  be  affected  through  a distant  part.  There  are 
physiological  proofs  of  this,  which  it  is  only  necessary  to  allude  to : 
such  is  the  relation  of  the  uterus  and  the  mammary  glands.  The  proofs 
which  may  be  drawn  from  disease  are,  however,  much  more  numerous 
and  striking.  Thus,  it  is  well  known  that  in  mumps  there  may  be 
relief  of  an  existing  irritation  of  the  salivary  gland  by  a new  irritation 
of  the  testes ; m gout,  the  swelling  of  the  toe  will  relieve  the  dis- 
ordered digestion,  etc.  If  it  be  affirmed  that  these  phenomena,  happen- 
ing during  the  existence  of  a blood-disease,  are  sui  generis,  the  objection 
cannot  be  made  to  the  paraplegia  produced  by  the  irritation  of  a calcu- 
lus in  the  kidney,  or  to  the  headache  due  to  the  irritation  of  the  gastric 
mucous  membrane  by  acid,  or  to  the  shoulder-pain  of  diseased  liver  or 
to  the  amaurosis  caused  by  the  irritation  of  a decayed  tooth  A well 
known  experiment  of  Brown-Sequard’s  illustrates  the  point  so  well  that 
it  may  be  quoted.  In  it  he  found  that  if  one  sciatic  nerve  of  a guinea- 

WW?*  GP  6ptlC  attfGk8  ma^  be  Produced  by  gently  rubbing  the 

extern  ^ —eT  UP°£  ^ ^ 8ide'  A vei7  curious  instance  of  an 
external  irritation  affecting  a deep-seated  part  is  the  duodenal  ulcer 

produced  by  burns,  especially  of  the  abdomen.  The  pathological  evi- 
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dence  of  the  truth  of  the  present  proposition  is  simply  overwhelming, 
and  facts  might  be  brought  forward  almost  indefinitely  to  show  that 
irritations  are  capable  of  affecting  the  functions  and  nutrition  of  distant 
parts.  This  being  true,  surely  it  is  in  the  highest  degree  reasonable  to 
suppose  that  artificial  irritations  can  in  a greater  or  less  measure  be 
controlled  so  as  to  affect  the  distant  organ  for  good  and  not  for  evil. 

Clinical  experience  has  certainly  demonstrated  that  this  can  be  done. 
The  value  of  any  individual  counter-irritant  in  this  or  that  disease  is 
not  the  present  question ; but  certainly  no  physician  who  has  had  any 
practice  can  have  failed  to  see  instances  of  relief  from  the  use  of 
counter-irritants.  A case  of  obscure  brain-trouble  recalls  itself  at  pres- 
ent writing,  in  which  stupor  and  a clear  intellect  alternated  at  will, 
according  as  the  drastic  cathartic  was  given  or  withheld.  The  relief 
of  abdominal  pain,  or  “ stomach-ache,”  by  a mustard  plaster,  is  a daily 
nursery  experience. 

From  what  has  been  already  stated,  it  may  be  laid  down  as  proved 
beyond  cavil — first,  that  we  have  power  to  influence  internal  morbid 
processes  by  creating  external  irritations ; secondly,  that  the  fact  of 
counter-irritation  exists,  whether  we  can  or  cannot  explain  its  rationale. 

Physiological  knowledge  is  not  yet  sufficiently  extensive  to  enable 
us  to  perfect  a theory  of  counter-irritation.  The  action  of  these  reme- 
dies is  complex,  but  I think  can  be  explained  at  least  in  part.  There  is 
only  a certain  amount  of  blood  in  the  body.  If  it  be  accumulated  in 
one  place,  it  cannot  be  in  another.  Thus,  the  difficulty  of  studying 
after  a hearty  dinner  probably  depends,  as  do  the  cold  feet  so  common 
in  feeble  persons  under  such  circumstances,  upon  the  accumulation  of 
blood,  and  probably  also  of  nervous  energy,  in  the  digestive  organs. 
Now,  by  artificial  interference,  by  determined  study,  by  violent  exer- 
cise, we  can  often  draw  the  blood  away  from  the  alimentary  apparatus 
into  the  cerebrum,  or  into  the  motor  system,  and  produce  indigestion. 
Clinical  experience  proves  that  we  can  also  reverse  this  process.  The 
brain  is  excited,  the  blood  is  concentrated  in  it,  congestion  exists,  in- 
flammation is  threatened;  a drastic  cathartic  is  given,  the  blood  is 
drawn  into  the  intestinal  canal,  and  by  revulsion  the  brain  is  relieved. 
Certainly  this  is  not  mysterious,  not  inexplicable.  All  forms  of  counter- 
irritation cannot,  however,  be  explained  on  the  above  principle.  It  is 
a probable,  but  not  a positive,  teaching  of  modern  physiology  that 
there  are  nerves  which  preside  over  nutrition, — the  so-called  trophic 
nerves.  If  this  be  so,  it  is  to  be  expected,  a priori , that  peripheral  irri- 
tations will  cause  reflex  alterations  of  nutrition,  precisely  as  they  cause 
reflex  disturbances  of  the  motor  functions.  Further,  whether  these 
trophic  nerves  do  or  do  not  exist,  there  are  vaso-motor  nerves,  and  the 
duodenal  ulcer  of  burns  is  a positive  proof  that,  either  through  the 
trophic  or  through  the  vaso-motor  nerves,  external  irritations  do  pro- 
duce internal  reflex  alterations  of  nutrition.  The  sympathetic  ophthal- 
mia caused  by  a morbid  eye  in  its  healthy  fellow,  or  induced  by  a 
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diseased  tooth,  is  another  instance  of  this  reflex  alteration  of  nutrition. 
As  this  is  true,  it  seems  to  me  absurd  to  state  that  it  is  impossible  to 
conceive  how  an  external  counter-irritant  can  affect  the  nutrition  of  a 
deep-seated  organ. 

It  is  evident  that  in  all  the  cases  which  have  been  mentioned  of 
external  irritation  causing  disease  in  a distant  organ  there  is  no  direct 
communication  between  the  part  irritated  and  the  organ  which  is 
secondarily  affected.  And  clinical  experience  confirms  the  evident  de- 
duction from  this, — i.e.,  that  it  is  impossible  to  determine,  except  by 
exjDeriment,  where  the  counter-irritant  should  be  placed  to  affect  most 
powerfully  any  given  organ.  It  has,  however,  been  clinically  demon- 
strated that  the  general  law  for  deep-seated  parts  is  that  the  revulsant 
should  be  put  directly  over  the  part.  When  a superficial  action  is  de- 
sired, other  directions  are  needed.  We  are  indebted  to  Dr.  Anstie  for 
•pointing  out  what  appears  to  be  another  law, — namely,  that  when  a 
superficial  part  supplied  by  the  anterior  branches  of  a spinal  nerve  is 
to  be  affected,  the  counter-irritant  should  be  placed  over  the  posterior 
roots  of  the  nerve.  Hot  only  can  obstinate  neuralgia  often  be  relieved 
by  this  reflex  action,  but  also  the  inflammatory  changes  so  often  coinci- 
dent with  intercostal  neuralgia.  The  law  seems  also  to  apply  to  cervi- 
cal nerves,  since  the  proper  position  for  the  blister  in  facia]  trigeminal 
neuralgia  is  back  of  the  ear  or  on  the  nape  of  the  neck.  Dr.  A.  Du- 
montpallier  affirms  that  the  best  results  of  counter-irritation  are  ob- 
tained by  applying  the  counter-irritant  upon  the  opposite  side  of  the 
body,  so  as  to  be  exactly  symmetrical  with  the  pain,  and  especially 
commends  hypodermic  injection  of  water  as  a counter-irritant  ( G-az . 
Jlebdomadaire,  Nov.  14,  1879). 

Counter-irritants  may  be  conveniently  arranged  under  two  heads : 
first,  those  which  produce  a decided  structural  alteration  of  the  skin, 
including  epispastics  j second,  those  which  do  not  provoke  decided  alter- 
ations of  dermal  structure,  the  rubefacients.  The  indications  for  the  use 
of  these  substances  can  best  be  considered  under  their  respective  head- 
ings. 

As  is  well  known,  any  sthenic  inflammation,  if  of  sufficient  extent 
and  intensity may  excite  the  general  system  even  to  the  point  of  high 
fever.  In  this  respect  inflammation  of  the  skin  does  not  differ  from 
that  of  other  organs.  Hence  dermal  irritants  have  a direct  tendency 
to  arouse  or  excite  the  system,  and  may  be  used  as  general  stimulants, 
t will  be  seen  at  once  that  it  is  the  nervous  and  arterial  systems  which 
alone  feel  their  influence.  Hence  the  irritants  should  not  be  relied  upon 
in  cases  of  exhaustion,  for  the  only  possible  source  of  absolute  increase 
o powei  to  t le  system  is  in  food ; and  in  exhaustion  those  stimulants 
should  be  employed  which  increase  the  power  of  assimilating  food. 
For  this  reason,  external  irritants  are  useful  as  stimulants  in  conditions 
of  depression  rather  than  of  exhaustion.  Such  conditions  of  depression 
exist  m acute  collapse  from  any  cause,  in  “shock”  following  injuries,  in 
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the  first  stage  of  pernicious  malarial  fever,  in  snalie-bite,  and  in  other 
cases  when  the  powers  of  the  system  are  seemingly  overwhelmed  by 
some  depressing  agency.  The  rubefacients  are  preferable  to  blisters 
for  this  purpose,  bocause  their  local  after-effects  are  comparatively  so 
trifling  that  they  can  without  injury  be  applied  to  a very  large  extent 
of  the  surface. 

Epispastics,  vesicatories,  or,  more  colloquially,  blisters,  are  substances 
which  are  used  by  the  physician  to  produce  that  peculiar  inflammation 
of  the  cuticle  and  outpouring  of  serum  known  as  a blister.  The  im- 
mediate effect  of  a blister  is  more  severe  and  more  permanent  than 
that  of  a rubefacient.  Blisters  are  especially  useful  in  inflammations 


of  serous  membranes,  such  as  pleuritis  and  peritonitis  / are  very  strongly 
recommended  by  some  practitioners  in  parenchymatous  inflammations, 
such  as  pneumonia  / and  are  often  of  service  in  neuralgia,  and  in  othei 
forms  of  nervous  irritation,  such  as  the  maniacal  delirium  of  fevers, 
when  dependent  upon  the  irritant  action  of  a blood-poison,  and  not 
upon  exhaustion.  The  amount  of  serum  which  is  poured  out  from  a 
blister  is  sometimes  quite  large,  and  vesicants  have  even  been  used  to 
relieve  dropsy.  In  general  dropsy  their  use  is  simply  unjustifiable ; but 
in  local  dropsies , as,  for  example,  serous  effusion  into  the  pleural  sac  or 
into  the  pericardium,  dependent  upon  local  disease,  they  often  do  good, 
not  only  by  affecting  favorably  the  disease-process,  but  also  by  hasten- 
ing the  removal  of  the  effusion. 

& In  some  chronic  affections,  long-continued  severe  counter-irritation 
is  required:  in  such  cases  a blister  may  be  “kept  open”  by  the  use  of 
stimulating  ointments,  such  as  the  unguentum  mezerei.  In  chronic  in- 
flammation of  the  joints,  repeated  blistering  is  very  often  of  service. 
When  the  inflammatory  action  is  rheumatic,  in  my  experience  better 
results  are  obtained  by  repeated  blistering  than  by  keeping  a blister 
sore  by  means  of  irritants.  In  neuritis,  whether  rheumatic  or  other- 
wise blisters  are  often  of  service:  they  should  be  applied  as  a long 
narrow  strip  along  the  course  of  the  nerve.  In  obstinate  local  neural - 
gia,  very  mild  blistering  over  the  seat  of  pain,  or  m accordance  wit 

Anstie’s  law,  is  sometimes  advantageous. 

The  contra-indications  to  the  use  of  blisters  are  high  arterial  and 
febrile  excitement  and  a decided  want  of  vital  power.  In  the  former 
case  the  irritating  influence  which  they  exert  upon  the  general  system 
may  increase  the  constitutional  disturbance  to  such  an  extent  as  to  do 
far  more  injury  than  any  local  benefit  derived  from  them  can  do  good. 
When  the  vitality  is  very  weak,  blisters  may  give  rise  to  sloughing 
ulcers,  which,  refusing  to  heal,  may  waste  very  seriously  the  already  - 
exhausted  system.  Hence,  in  all  acute  diseases  of  such  type  that  the 
nutritive  forces  are  exceedingly  depressed,  blisters  must  be  avoided,  or 
must  only  be  used  with  great  caution.  For  the  same  reason,  great  care 
must  be  exercised  in  their  employment  in  the  very  young  or  the  very 
ao-ed.  Very  rarely  indeed  is  a blister  called  for  in  the  case  o a y 
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infant,  and,  when  employed,  it  should  be  allowed  to  remain  in  contact 
with  the  skin  only  just  long  enough  to  produce  slight  redness,  and  the 
complete  vesication  should  be  obtained  by  the  use  of  the  poultice. 

There  are  various  substances  which  are  capable  of  producing  vesi- 
cation, but  the  only  one  in  ordinary  use  is  cantharides.  In  cases  of 
emergency,  a blister,  it  is  said,  may  be  raised  in  a very  few  minutes 
by  the  use  of  the  stronger  water  of  ammonia , a little  of  which  is  to  be 
kept  in  contact  with  the  skin  by  means  of  an  inverted  watch-glass.  It 
is  necessary  to  watch  the  process  closely,  and  to  remove  the  irritant  as 
soon  as  vesication  has  occurred,  as  the  ammonia  is  very  capable  of 
causing  sloughing. 

CANTHARIS— CANTHARIDES.  U.S. 

The  dried  bodies  of  the  Cantharis  vesicatoria,  a beetle  inhabiting 
Southern  Europe,  and  coming  into  commerce  in  Spain,  Italy,  Sicily, 
and  the  southern  provinces  of  Russia.  Spanish  flies  are  from  half  an 
inch  to  nearly  an  inch  in  length,  and  two  to  three  lines  in  breadth,  and 
have  a large  heart-shaped  head,  and  brilliant  metallic-green  elytra,  or 
wing-cases.  Their  odor  during  life  is  very  strong  and  fetid,  but  is 
almost  entirely  lost  in  drying ; their  taste  is  urinous,  very  burning,  and 
acrid.  They  are  taken  in  May  and  June,  when  they  swarm  on  the 
trees  which  they  affect,  by  beating  the  branches  early  in  the  morning, 
when  the  insects  are  torpid  from  the  cold,  catching  them  upon  linen 
sheets,  and  plunging  them  into  hot  vinegar-and-water,  or  exposing 
them  to  the  fumes  of  boiling  vinegar.  In  some  places  they  are  gath- 
ered by  smoking  the  trees  with  the  fumes  of  burning  brimstone. 
When  ground,  Spanish  flies  afford  a grayish-brown  powder,  full  of 
minute  greenish  spangles,  the  remains  of  the  feet,  head,  and  wing-cases. 
The  active  principle  of  cantharides  is  Cantharidin , which  occurs  in 
white  crystalline  scales,  is  inodorous,  tasteless,  insoluble  in  water,  nearly 
so  in  cold  alcohol ; soluble  in  ether,  benzole,  the  oils,  and  very  freely  so 
in  chloroform.  Notwithstanding  the  insolubility  of  pure  cantharidin, 
Spanish  flies  yield  their  virtues  to  alcohol  and  to  water. 

Physiological  Action. — When  a minute  therapeutic  dose  of  can- 
tharides is  taken,  no  perceptible  immediate  result  is  produced,  and  after 
a somewhat  larger  quantity  the  only  symptom  is  usually  some  burn  in 
and  pam  in  urination.  Doses  more  than  just  sufficient  to  induce  this 
should  not  be  employed  in  medicine,  as  the  symptoms  produced  by 
large  amounts  of  the  drug  are  exceedingly  severe  and  distressing. 
Cantharides  is  very  irritating,  and,  when  applied  to  the  skin,  causes  at 
first  redness,  with  burning,  then  free  vesication  and  severe  pain,  and 
if  the  contact  be  longer  maintained,  deep  inflammation  and  sloughing! 
Upon  the  mucous  membranes  it  produces  a no  less  intense  effect ; and 
consequently  gastrointestinal  inflammation  forms  a prominent  symptom 
o poisoning  by  it.  Further,  the  active  principle  or  principles  are  un- 
doubtedly absorbed  and  are  eliminated  by  the  kidneys,  coming  in  con- 
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tact  with  almost  the  whole  genito-urinary  mucous  membrane : hence 
intense  irritation  and  inflammation  of  these  organs  always  result  from 
the  ingestion  of  an  overdose  of  Spanish  flies. 

Yery  soon  after  a toxic  dose  of  cantharides  has  been  taken,  the 
sufferer  is  seized  with  burning  in  the  pharynx  and  oesophagus,  and  a 
sense  of  sti’icture  in  the  throat.  The  pain  soon  spreads  to  the  stomach, 
and  vomiting  comes  on.  The  symptoms  rapidly  increase  in  severity ; 
the  abdominal  pain  becomes  very  severe,  and,  in  the  majority  of  cases, 
purging  takes  place.  The  matters  rejected  by  the  stomach  are  first 
mucous  (with,  if  the  drug  have  been  taken  in  powder,  little  greenish 
specks  through  them),  then  bilious,  and  finally  bloody.  The  stools  are 
mucous,  then  fibrinous,  bloody,  becoming  often  very  scanty,  but  exces- 
sively numerous,  and  in  their  passage  accompanied  by  great  tenesmus. 
Probably  in  most  cases,  very  early  in  the  attack  severe  salivation  is 
developed,  and  is  frequently  accompanied  by  great  swelling  of  the 
salivary  glands.  Sometimes  death  occurs  in  a very  short  time,  from 
collapse  produced  by  the  intense  gastro-intestinal  inflammation;  but 
more  generally  it  is  postponed  for  some  hours,  and  a new  train  of 
symptoms  arises.  Aching  pains  in  the  back,  and  very  frequent  mic- 
turition, indicate  the  commencing  urino-genital  irritation.  These  symp- 
toms increase  in  intensity  until  there  is  a constant  irresistible  desire  to 
urinate,  with  violent  tenesmus  of  the  bladder,  and  yet  an  inability  to 
pass  more  than  a few  drops  of  urine,  which  is  albuminous,  and  not 
rarely  bloody.  In  some  cases  there  is  a violent  erotic  excitement,  an 
unquenchable  lust,  accompanied  in  man  by  numerous  seminal  emis- 
sions; violent  priapism,  swelling  and  heat  of  the  organs,  and  even 
severe  inflammation  of  the  parts,  indicate  the  intensity  of  the  local 
action  of  the  poison ; sometimes  gangrene  ultimately  occurs. 

Neither  amatory  desire  nor  true  priapism  is,  however,  a constant 
symptom  in  cantharidal  poisoning  (cases,  Journ.  de  Pharm.  et  de  Chimie , 
June,  1871) : indeed,  the  former  is  probably  absent  in  the  majority  of 
cases.  Consciousness  and  general  power  are  often  long  preserved  amid 
intensely  severe  local  symptoms  and  agony,  but,  if  the  dose  have  been 
large  enough,  sooner  or  later  collapse  comes  on,  with  the  usual  accom- 
paniments, and  the  prostration  deepens  into  complete  powerlessness, 
stupor,  coma,  and  finally  death.  In  some  cases  violent  hydrophobic 
delirium  and  severe  tetanic  convulsions  aro  said  to  have  occurred 
(Tardieu).  Paraplegia  has  been  noticed  in  several  cases  by  Dr.  1 alle 
(Journ.  de  Pliarm.  et  de  Chimie , June,  1871) : it  was  probably  reflex  in 
its  origin,  and  due  to  the  intense  irritation  of  the  genito-urinary  organs. 

In  animals,  cantharides  produces  very  much  the  same  symptoms  as 
in  man.  In  dogs,  according  to  the  experiments  of  Orfila  and  of  Beau- 
poil,  the  symptoms  of  gastro-intestinal  inflammation  are  more  promi- 
nent than  those  of  irritation  of  the  genito-urinary  tract.  It  has  been 
asserted  that  the  lack  of  erotic  excitement  in  these  cases  shows  that  the 
medicine  acts  differently  upon  man  and  upon  animals.  As  already  stated, 
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however,  erotic  delirium  is  very  generally  absent  in  fatal  poisoning  in 
man,  while  Schroff  states  that  ten  drops  of  the  tincture  of  cantharides 
will  frequently  produce  great  sexual  excitement  in  man,  and  the  whole 
drift  of  the  evidence  is  that  libidinous  desires  are  much  more  apt  to  be 
caused  by  amounts  of  Spanish  flies  but  slightly  toxic  than  by  fatal 
doses.  Indeed,  the  irritation  caused  by  the  latter  would  seem  to  be 
too  intense,  the  general  perturbation  too  gi*eat,  for  erotism  to  be  in- 
duced. There  appears  to  be  some  difference  in  the  effects  of  different 
doses  of  the  drug  upon  animals.  Fatal  doses  very  generally  do  not 
excite  sexual  desire ; but  Schubarth  (quoted  by  Stille)  found  that 
small  doses  do  cause  evident  salaciousness  and  irritation  of  the  genital 
organs,  while,  according  to  Husemann  (Handbuch  der  Toxicologie , 1862, 
p.  264),  the  peasants  of  Northern  Germany  habitually  give  cantharides 
to  cows  when  backward  in  coming  into  heat  at  the  proper  season. 
According  to  Dr.  Cautieri  ( Schmidt's  Jahrb.,  Bd.  clxv.  p.  237),  toxic 
doses  of  cantharides  rapidly  lessen  blood-pressure  and  the  force  of  the 
cardiac  pulsations,  but  markedly  increase  the  pulse-rate.  He  found 
in  animals  killed  with  cantharides  marked  hyperaemia  of  the  brain 
and  spinal  cord,  and  nephritis.  M.  Galippe  (Graz.  Hebdom.,  1874,  p.  439) 
noted  inflammation  of  the  alimentary  canal,  kidneys,  and  bladder. 

Therapeutics. — Cantharides  is  employed  internally  only  for  the 
purpose  of  influencing  the  genito-urinary  organs ; and  sufficient  has 
already  been  said  in  regard  to  this  use  under  the  headings  of  Diuretics 
and  Emmenagogues.  The  external  use  of  cantharides  is  simply  as  a 
vesicant ; and  the  employment  of  blisters  has  been  sufficiently  consid- 
ered in  the  general  discussion  of  the  class.  Two  points,  however,  seem 
worthy  of  notice  here : first,  that  this  drug  affords  the  only  practical 
means  of  blistering  at  our  command ; secondly,  that  when  it  is  freely 
employed  there  is  always  some  danger  of  the  absorption  of  a sufficient 
amount  of  the  active  principle  for  strangury  to  be  induced.  In  sus- 
ceptible persons,  therefore,  care  has  to  be  exercised  in  the  use  of 
epispastics ; and  whenever  active  irritation  of  the  kidneys  exists,  can- 
tharidal  blisters  should  not  on  any  account  be  ajiplied. 

Toxicology. — Sufficient  has  already  been  said  about  the  symptoms 
produced  by  cantharides.  The  minimum  fatal  dose  is  not  certainly 
determined,  and  probably  varies  very  much.  According  to  Stille, 
twenty-four  grains  of  the  powder,  taken  in  two  doses,  have  caused 
fatal  abortion,  and  an  ounce  of  the  tincture  has  destroyed  life  after 
the  lapse  of  a fortnight.  After  death,  intense  injection,  swelling, 
patches  of  exudation,  loss  of  epithelium,  and  other  results  of  inflam- 
mation are  found  along  the  whole  tract  of  the  alimentary  canal ; in- 
tense hyperaamia  of  the  kidneys,  with  contraction  and  injection  of  the 
bladder,  also  usually  exists.  According  to  the  experiments  of  Aufrecht 
(Centralbl.  f.  Med.  Wissen.,  1882,  xx.  850),  all  the  forms  of  nephritis 
may  be  produced  by  cantharidin,  but  it  is  probable  that  in  most  cases 
o poisoning  the  first  change  is  exudation  of  the  white  blood-corpuscles, 
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rapidly  followed  by  a desquamative  nephritis,  with  profound  alteration 
in  the  glomerules  (see  Dr.  Ida  Eliaschoff,  Virchow's  Archiv,  xciv.  323). 

There  is  no  known  antidote  to  cantharides,  and  the  treatment  of  the 
poisoning  must  be  conducted  upon  general  principles.  The  stomach, 
if  not  already  thoroughly  emptied,  should  be  evacuated  at  once  by  a 
stimulating  emetic  if  the  stomach-pump  be  not  at  hand.  Large  quan- 
tities of  mucilaginous  or  albuminous  drinks  should  be  taken ; and  all 
oily  substances  should  be  avoided,  as  favoring  the  solution,  and  conse- 
quently the  absorption,  of  the  poison.  Opium  should  be  freely  exhib- 
ited, especially  by  the  rectum,  to  allay  pain  and  relieve  the  strangury. 
For  the  latter  purpose  warm  sitz-baths  or  general  baths  should  be  given. 
In  some  cases  leeches  to  the  epigastrium  are  advisable.  When  the  suf- 
fering is  very  intense,  the  cautious  use  of  anaesthetics  seems  to  me  not 
only  justifiable,  but  imperative.  In  tbe  stage  of  prostration,  the  meas- 
ures to  be  adopted  are  those  commonly  practised  in  collapse  from  poison. 

Administration. — The  preparation  of  cantharides  most  commonly 
used  for  the  production  of  a blister  is  the  Cantharides  Cerate  ( Ceratum 
Cantharidis,  U.S.),  which  is  best  spread  upon  sticking-plaster  in  such  a 
way  as  to  leave  a margin  about  an  inch,  in  width,  which  shall  adhere 
to  the  skin  and  hold  the  plaster  in  its  place.  The  Cantharides  Paper 
( Charta  Cantharidis , U.S.)  is  thought  to  be  more  elegant  than  the 
plasters  made  of  the  cerate,  and  is  said  to  be  efficient.  In  order  for  a 
blister  to  “ draw”  thoroughly,  it  usually  has  to  be  left  on  some  eight 
hours ; but  in  most  cases  the  same  result  can  be  achieved  with  less 
suffering  by  allowing  the  blister  to  remain  only  five  or  six  hours,  or 
until  decided  redness  and  slight  vesication  have  been  induced,  and  then 
applying  a flaxseed  poultice.  In  certain  localities  vesication  requires  a 
much  longer  application  than  that  just  spoken  of:  thus,  upon  the 
shaved  scalp  a blister  will  rarely  act  efficiently  in  less  than  twelve 
hours,  and  often  not  in  that  time.  In  maniacs,  in  the  delirious  sick,  in 
children,  and  in  other  unruly  patients,  it  is  often  necessary  to  put  on  a 
blister  in  such  a way  that  the  sick  person  has  no  control  over  it.  For 
this  purpose  the  Cantharidal  Collodion  ( Collodium  cum  Cantharide,  U.S.)* 
may  be  used.  It  is  ordinary  collodion  impregnated  with  cantharides, 
and  on  evaporation  leaves  an  adhesive  blistering  film : two  or  three 
coats  of  it  should  be  applied,  by  means  of  a camel’s-hair  brush.  When 
there  is  any  especial  danger  to  be  feared  from  absorption  of  the  active 
principle,  the  use  of  the  poultice,  after  a brief  application  of  the  blister 
as  described  above,  should  always  be  practised.  The  Liniment  of  Can- 
tharides ( Linimentum  Cantharidis,  U.S.)  contains  turpentine,  and  is  used 
as  a violent  rubefacient  liniment.  Tho  Ceratum  Extracti  Cantharidis , 
U.S.,  is  probably  an  efficient  blistering  preparation,  but  has  not  been 
much  tested.  The  tincture  ( Tinctura  Cantharidis,  U.S.)  is  used  inter- 
nally in  doses  of  three  to  five  drops. 


* For  a case  of  poisoning  by  cantharidal  collodion,  see  Phila.  Med.  Timet,  ir.  312. 
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Rubefacients  are  those  remedies  which  are  employed  for  the  pur- 
pose of  producing  not  any  permanent  inflammation  of  the  skin,  but  a 
general  intense  irritation,  redness,  and  congestion,  which  shall  exert  a 
temporary  influence,  whose  power  is  the  result  of  the  large  surface  af- 
fected, and  not  of  any  permanent  impression  upon  the  nutritive  acts 
of  that  surface.  Most,  if  not  all,  rubefacients  are  capable  of  causing 
disorganizing  inflammation  if  allowed  to  remain  for  too  long  a time  in 
contact  with  the  skin. 

The  superiority  of  rubefacients  over  blisters  when  it  is  desired  to 
arouse  or  stimulate  the  system  has  already  been  pointed  out  (see  p.  806). 
It  remains  to  speak  of  the  use  of  rubefacients  in  local  diseases.  They 
are  especially  useful  in  sudden  cases  of  severe  pain  due,  it  may  be,  to 
acute  congestion  of  a part  or  to  some  internal  irritation,  like  that  of 
gout.  Thus,  in  the  ordinary  intestinal  pain  caused  by  irritant  articles 
of  food,  or  more  commonly  by  a rheumatic,  gouty,  or  other  irritation 
following  exposure  to  cold  or  wet,  rubefacients  are  most  useful.  In 
this  as  in  all  other  cases  of  what  may  be  termed  temporary  functional 
derangement,  when  a counter-irritant  is  desired,  rubefacients  are  supe- 
rior to  blisters,  because  their  effects  are  not  nearly  so  lasting,  and  also 
because,  for  the  time  being,  they  seem  to  impress  more  powerfully  the 
nervous  system,  breaking  up,  as  it  were,  the  concentration  of  nervous 
energy,  or  calling  off  the  irritation,  or  impressing  the  nervous  system 
in  some  way  which  in  our  present  ignorance  it  is  difficult  to  find  terms 
to  express.  A correct  idea  of  the  difference  in  the  use  of  the  two  classes 
of  counter-irritants  can  perhaps  bo  conveyed  by  saying  that  when  pro- 
found local  alterations  of  nutrition  are  to  be  dealt  with,  blisters  are  to 
be  used;  when  functional  disturbance  is  to  be  met,  rubefacients  are 
to  be  employed.  Blisters  are  useful  in  inflammations;  rubefacients,  in 
congestions.  Yet  this  rule  cannot  be  applied  with  rigidity. 


SINAPIS  ALBA-WHITE  MUSTARD.  U.S. 

SINAPIS  NIGRA  BLACK  MUSTARD.  U.S. 

The  seeds  of  Sinapis  alba  and  Sinapis  nigra  respectively,— Euro- 
pean crucifers,  cultivated  in  the  temperate  regions  of  the  world.  These 
seeds  are  minute,  globular  bodies,  yellowish  within:  they  are  to  be  dis- 
mguished  one  from  the  other  by  the  smaller  size,  external  brown  color, 
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and  more  fiery  taste  of  the  black  mustard,  and  the  light-yellowish  ex- 
terior of  the  white  mustard. 

Black  Mustard  contains  Myronic  Acid  in  combination  with  potash, 
and  also  a peculiar  albuminous  principle,  Emulsin.  When  to  these  sub- 
stances water  is  added,  a reaction  occurs,  resulting  in  the  production 
of  a volatile  oil  out  of  the  myronic  acid.  Volatile  oil  of  mustard  is  a 
colorless  or  yellowish  fluid,  of  an  intensely  pungent,  or  even  corrosive, 
odor  and  taste.  A momentary  contact  with  it  suffices  to  redden  and 
blister  the  skin,  and  mucous  membranes  are  said  to  be  rapidly  destroyed 
by  its  vapors. 

White  Mustard  does  not  yield  on  distillation  with  water  a volatile 
oil,  but  contains  an  acrid  fixed  principle.  The  chemistry  of  white  mus- 
tard seeds  appears  not  to  have  been  certainly  determined.  In  1825, 
Henry  and  Garot  discovered  a substance  in  them — Sulpho-sinapisin — 
which,  according  to  Husemann,  has  been  variously  designated  as  Sinapin, 
Sinapisin,  Sinapinic  Acid,  etc.,  but  has  been  demonstrated  by  Babo  and 
Hirschbrunn  to  be  an  alkaloid  which  also  exists  in  the  seeds  of  the 
black  mustard.  Robiquet  and  Boutron  believe  that  the  acrid  fixed 
principle  of  white  mustard  is  formed  by  a reaction  between  this  and 
water  in  the  presence  of  the  emulsin. 

Therapeutics. — Mustard  affords  a most  excellent  material  for  the 
practice  of  mild  revulsion.  One  great  advantage  it  possesses  is  the 
ease  with  which  it  can  be  controlled, — all  grades,  from  the  mildest  im- 
pression up  to  severe  blistering,  being  at  the  will  of  the  practitioner. 
It  should  be  remembered,  however,  that  the  blister  produced  by  it  dis- 
charges but  little,  and  is  exceedingly  sore  and  painful,  as  well  as  very 
slow  and  difficult  of  healing : so  that,  as  an  epispastie,  mustard  is  in 
every  way  inferior  to  cantharides,  and  should  not  be  employed.  The 
black  mustard  is  much  stronger  than  the  white,  and  must  usually  be 
diluted  at  least  one-half  (by  the  addition  of  flour  or  of  flaxseed  meal). 
The  white  variety  may  sometimes  be  employed  pure,  but  generally  it 
also  should  be  reduced  in  strength. 

In  many  cases  it  is  desirable  to  maintain  for  hours  a mild,  equable 
counter-irritant  impression ; and  this  may  be  done  by  adding  from  one 
to  three  teaspoonfuls  of  mustard,  more  or  less,  to  a poultice  of  flaxseed. 
A mustard  poultice  half-and-half  black  mustard,  three  parts  to  one 
white  mustard,  and  flour,  may  generally  bo  left  on  from  twenty  min- 
utes to  half  an  hour  without  danger  of  blistering.  Weaker  prepara- 
tions may  be  used  longer.  A mustard  plaster  may  be  prepared  like  an 
ordinary  poultice ; but  a very  convenient  method  is  to  take  a news- 
paper folded  to  a little  larger  than  the  desired  size,  and  tear  open  the 
front  piece  so  that  it  can  be  folded  back  like  a flap,  leaving  one  edge 
attached ; next,  to  spread  upon  the  thick  portion  the  mustard,  leaving 
the  edges  free,  and  then  to  close  the  flap  upon  it  and  fold  the  edges 
back  to  the  desired  shape  : when  done  with,  this  plaster  can  be  thrown 
away,  and  no  rags  are  lost.  The  mustard  draws  well  through  the 
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single  layer  of  newspaper  covering  it,  but  is,  I think,  less  apt  to  leave 
troublesome  after-soreness  than  when  employed  in  the  usual  manner. 
Charta  Sinapis,  U.S.,  or  Mustard  Paper,  consists  of  black  mustard 
mixed  with  solution  of  gutta-percha  and  spread  upon  stiff  paper  four 
inches  square.  It  is  not  so  good  as  the  domestic  plaster,  because  not  so 
easily  regulated  as  to  power  and  size. 

Capsicum  and  the  stronger  spices  afford  excellent  materials  for  rube- 
faction.  Cayenne  pepper  is  probably  as  strong  as  mustard,  but  is 
much  less  pleasant  to  handle,  on  account  of  the  readiness  with  which 
it  is  diffused,  and  is  much  less  frequently  employed.  Spice-plasters  are 
useful  when  it  is  desired  to  make  a steady,  continuous  mild  impression, 
as  in  certain  abdominal  complaints.  They  may  be  made  by  the  apothe- 
cary by  means  of  the  following  recipe  : Take  of  powdered  ginger,  §ii ; 
powdered  cloves  and  cinnamon,  each,  £i;  Cayenne  pepper,  5ii;  tincture 
of  ginger,  fgss;  honey,  q.  s. ; mix  the  powders,  add  the  tincture,  and 
sufficient  honey  to  make  of  proper  consistence  for  a stiff  cataplasm. 
The  domestic  spice-plasters  are  much  more  elegant  and  cleanly  than 
those  made  on  the  above  plan.  They  are  to  be  prepared  as  follows. 
Take  equal  parts  of  ground  ginger,  cloves,  cinnamon,  and  allspice,  and 
one-fourth  part  of  Cayenne  pepper,  and  thoroughly  mix  them ; then 
put  the  resulting  dry  powder  into  a previously-prepared  flannel  bag  of 
the  desired  size,  distribute  the  powder  equably  through  the  latter,  and 
quilt  it  in, — i.e.,  run  lines  of  stitching  across  the  bag,  so  as  to  confine 
the  powder  in  little  compartments.  When  used  with  common  whisky 
or  with  alcohol,  a plan  which  has  seemed  to  me  still  more  pleasant  is 
to  put  two  ounces  of  unground  ginger,  an  ounce  of  unground  cloves, 
cinnamon,  and  chillies,  or  African  peppers,  in  a pint  bottle,  and  pour 
the  whisky  upon  them.  After  this  has  stood  awhile,  the  liquor  is  to  be 
put  upon  a piece  of  flannel  of  the  proper  size,  and  the  latter  is  to  be 
laid  upon  the  part  and  covered  with  a larger  piece  of  oiled  silk,  or  else 
a piece  of  spongiopilin  may  be  employed.  If  the  strength  of  the 
preparation  is  too  great,  it  can  readily  be  reduced  by  dilution ; if  it  is 
too  little,  it  can  as  readily  be  increased  by  adding  more  of  the  spices, 
especially  of  the  peppers.  In  many  cases,  when  the  tenderness  is  very 
great,  the  weight  of  the  spice-plaster  is  objected  to.  Under  these  cir- 
cumstances the  substitute  here  proposed  is  especially  valuable. 

Oil  of  Turpentine  is  a very  powerful  rubefacient,  capable,  if  applied 
to  the  skm  for  too  long  a time,  of  destroying  the  epidermis.  It  pro- 
duces, when  properly  used,  simply  an  intense  diffused  redness.  The 
mo  t l equent  mode  of  application  is  in  the  form  of  stupes , which  should 
ie  made  by  dipping  a piece  of  flannel,  previously  wrung  out  with  warm 
water,  into  a cup  of  turpentine  which  has  been  warmed  by  setting  it 
in  hot  water,  and  then  wringing  out  all  excess  of  the  turpentine,  and 
applying.  These  stupes  may  be  left  on  from  ten  to  thirty  minutes,  ac- 
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cording  to  the  severity  of  the  impression  desired  and  the  susceptibility 
of  the  patient’s  skin.  On  some  persons  the  least  contact  of  turpentine, 
or  even  of  its  vapors,  produces  a most  painful  furuncular  eruption. 
Where  this  idiosyncrasy  exists,  of  course  the  remedy  should  never  be 
used.  The  officinal  liniment  ( Linimentum  Terebinthince,  U.S.,  Kentish 
Ointment ) is  used  as  a stimulant  application  to  burns.  According  to 
the  U.S.  Dispensatory,  it  should  be  applied  as  soon  as  possible  after  the 
reception  of  the  burn,  by  covering  the  injured  surface  with  pledgets  of 
patent  lint  saturated  with  it,  and  should  be  allowed  to  remain  on  until 
the  peculiar  inflammation  excited  by  the  fire  has  subsided. 

Ammonia  is  a most  efficient  rubefacient,  which  in  its  general  relations 
has  been  sufficiently  discussed  elsewhere.  When  great  haste  is  required, 
it  may  be  employed  as  an  epispastic  by  applying  a piece  of  common 
lint  saturated  with  the  strongest  water  of  ammonia,  and  covering  it 
with  some  impervious  coating.  Great  care  must  be  practised  lest  the 
ammonia  act  as  an  escharotic,  since  a too  prolonged  application  may 
produce  a deep  slough.  To  raise  a blister  requires  from  five  to  ten 
minutes.  On  account  of  its  cheapness  and  efficiency,  ammonia  is  very 
largely  used  in  extemporaneous  liniments.  In  prescribing,  it  must 
always  be  borne  in  mind  that  there  are  two  waters  of  ammonia, — Aqua 
Ammonice  Fortior , U.S.,  with  a specific  gravity  of  0.900,  containing 
twenty-six  per  cent,  of  the  gas,  and  Agua  Ammonite,  U.S.,  with  a spe- 
cific gravity  of  0.960,  containing  about  ten  per  cent,  of  the  gas.  The 
rubefacient  action  of  ammonia  is  less  permanent  than  that  of  turpen- 
tine. There  is  an  officinal  liniment  (. Linimentum  Ammonite,  U.S.),  con- 
taining one  part  of  the  simple  water  to  two  parts  of  olive  oil. 

Pix  Burgundica,  TJ.S,  or  Burgundy  Pitch,  is  a concrete  juice  ob- 
tained by  wounding  the  Abies  excelsa,  or  Norway  spruce,  and  Abies 
picea,  or  European  silver  fir,— lofty  forest-trees  of  Middle  and  Northern 

Europe, melting  the  product  of  the  exudation  with  hot  water,  and 

straining.  It  is  hard,  opaque,  brittle,  of  a feeble  terebinthinate  odor 
and  taste,  and  contains  resin  and  a minute  amount  of  volatile  oil.  It 
is  a mild  rubefacient,  which,  in  the  form  of  plaster,  may  be  kept  applied 
for  a long  time  in  chronic  bronchitis  and  in  rheumatic  affections  of  the 
trunkal  muscles.  The  officinal  plaster  ( Emplastrum  Picis  Burgundica;, 
U.S.)  contains  one-twelfth  of  its  weight  of  wax.  The  Warming  Plaster 
( Emplastrum  Picis  cum  Cantharide,  U.S.)  contains  one  part  of  canthar- 
ides  cerate  to  twelve  parts  of  Burgundy  pitch,  and  is  a very  decided 
counter-irritant,  whose  prolonged  use  will  sometimes  blister. 

Canada  Pitch  Plaster  ( Emplastrum  Picis  Canadensis,  IJ.  S.),  made 
from  the  concrete  juice  of  the  indigenous  hemlock  spruce  (Abies  Cana- 
densis), acts  precisely  like  Burgundy  Pitch  Plaster,  and  is  used  for  the 

same  purposes. 


FAMILY  Xm.-ESOHAROTIOS. 


Escharotics  are  drugs  which  are  used  to  destroy  diseased  or  sound 
tissue.  Many  of  them  exert  a purely  chemical  influence,  while  others 
seem  to  destroy  life  by  directly  affecting  the  vitality  of  the  part,  and 
are  said  to  act  dynamically.  Those  which  act  chemically  do  so  in  sev- 
eral ways : some,  like  bromine,  probably  produce  an  intense  corrosive 
oxidation,  while  others,  like  sulphuric  acid,  abstract  the  water. 

Escharotics  are  used  for  various  purposes.  Formerly  they  were 
employed  to  open  abscesses  j but  in  the  very  few  cases  in  which  the 
knife  is  not  allowable,  as  in  abscess  of  the  liver,  aspiration  affords, 
without  doubt,  a much  superior  and,  in  hepatic  abscess,  much  safer 
method.  They  are  constantly  applied  to  destroy  unsound,  harmful 
tissues  and  growths.  . Thus,  they  are  used  to  remove  the  specific  tissue 
of  a chancre , or  to  kill  a malignant  or  semi-malignant  tumor.  Another 
purpose  which  they  fulfil  is  the  destruction  of  poisoned  wounds.  In 
these  cases  they  may  in  some  instances  destroy  the  poison  itself,  but 
at  other  times  they  simply  prevent  the  absorption  of  the  toxic  agent 
by  putting  an  end  to  the  life-actions  of  the  tissue  containing  it.  It  is 
hardly  necessary  to  mention  all  the  various  cases  in  which  caustics  are 
employed  to  overcome  the  effects  of  poisoned  wounds.  Hydrophobia  is 
a perfectly  uncontrollable  disease ; but  the  thorough  destruction  of  the 
wounded  tissue  at  any  time  before  the  manifestation  of  the  symptoms 
wil  probably  prevent  its  occurrence,  as  it  will  certainly  do  if  performed 
ear  y.  In  malignant  pustule,  life  depends  upon  the  free  early  use  of 
escharotics.  Escharotics  are  employed  to  produce  ulcerations  which 
shall  be  the  bases  of  issues;  also,  by  destroying  the  exuberant  granula- 
tions or  the  indolent  surfaces  of  ulcers,  to  remove  at  the  same  time  dis- 
eased tissue  afford  protection  to  the  parts  below  by  forming  an  imper- 
meable  surface  and  exert  such  alterative  action  upon  the  part  as  shall 
modify  for  good  the  life-processes. 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  the 

is  all  i 1 Y‘,amed'  , W!“n  Iarse  tum0rs  « t0  b”  MW,  or  when  it 
s all-important  completely  to  destroy  a poisoned  wound,  a powerful 
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d ?'  N;  A'  R!,nd0'pb  & a Bison  (Med. 
News,  Jan.  4,  1885)  indicates  that  the  pain  produced  by  a caustic  may 
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bo  almost  nullified  by  the  use  of  cocaine.  They  find  that  the  saturated 
solution  of  cocaine  in  nitric  acid  acts  as  powerfully  as  nitric  acid, 
although  much  more  slowly,  and  that  the  only  sensation  experienced 
during  the  production  of  even  a deep  eschar  is  a slight  prickling. 

All  of  the  more  powerful  of  the  escharotics,  when  taken  internally 
in  sufficient  amount,  act  as  violent  corrosive  poisons,  producing  ago- 
nizing pain  in  the  oesophagus  and  hypogastrium,  violent  bloody  vomit- 
ing, often  purging  of  similar  character,  and  finally  collapse,  deepening 
into  death,  which  is  sometimes  preceded  by  convulsions.  When  the  dose 
is  not  so  large,  the  system  may  rally  from  the  immediate  effects  of  the 
poison,  to  succumb  finally  to  the  local  lesions  produced,  or  to  struggle 
through  a protracted  convalescence  to  health,  perhaps  only  to  die  years 
afterwards  from  organic  stricture,  caused  by  the  ulcerations  of  the 
msophagus  or  other  of  the  digestive  tubes.  The  first  indication  in  poi- 
soning by  one  of  these  substances  is  to  neutralize  or  chemically  anti- 
dote the  poison.  Many,  if  not  all,  of  the  escharotics  have  some  chem- 
ical antidote : with  the  alkalies,  dilute  acid,  generally  convenient  in 
the  form  of  vinegar ; with  the  acids,  alkalies,  generally  at  hand  in  the 
shape  of  whitewash  or  of  soap  ; with  others,  specific  substances,  which, 
as  antidotes,  should  be  at  once  exhibited.  Opium  should  always  be 
freely  given,  and  the  symptoms  during  and  after  the  first  poisoning  be 
treated  as  they  arise. 

Potassa,  U.S .—Caustic  Potash  is  officinally  prepared  by  boiling 
liquor  potass®  until  ebullition  ceases  and  the  potassa  melts,  when  it  is 
run  into  cylindrical  moulds.  It  occurs  in  grayish  semi-translucent 
sticks,  about  three  inches  long  and  as  thick  as  a large  goose-quill,  very 
deliquescent  when  exposed  to  the  air,  and  extremely  soluble,  except 
impurities  (lime,  oxide  of  iron,  and  carbonate  of  potassium),  in  both 
water  and  alcohol.  When  it  is  placed  upon  the  skin  it  soon  melts,  and, 
as  it  does  so,  gives  rise  to  a pain  which  increases  until  it  becomes  very 
intense,  and  continues  until  the  power  of  the  alkali  is  so  lost  that  it 
can  no  longer  reach  through  the  tissue  it  has  killed  to  the  sound  flesh 
below.  Under  the  action  of  the  escharotic  the  skin  becomes  of  a dirty 
ashen-gray,  and  finally  a slough  is  formed,  with  inflammation  of  the 
surrounding  parts,  and  ulceration  and  detachment  of  the  dead  tissue 
in  from  six  to  ten  days.  The  potash  appears  to  act  chiefly  by  ab- 
stracting the  water,  and,  to  some  extent,  by  combining  with  the  fatty 
and  other  portions  of  the  tissues.  Its  slough  being  perfectly  perme- 
able, and  its  power  being  but  slowly  expended  by  its  own  action,  potash 
is  one  of  the  most  thorough  of  the  escharotics : it  is,  therefore,  to  be 
preferred  when  a very  deep  and  decided  influence  is  required,  as  alter 
the  bite  of  a rabid  dog.  It  is  somewhat  uncontrollable  in  its  action, 
and  requires  care  in  its  use.  The  best  method  of  application  is  as  lol- 
lows.  Take  a piece  of  heavy  adhesive  plaster,  and  cut  a hole  in  it  of 
such  size  that,  when  the  piece  is  warmed  and  properly  placed  upon  the 
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skin,  the  part  to  be  acted  upon  will  be  exposed  while  all  around  it  will 
be  protected.  Then  apply  the  plaster,  and  grease  the  outer  surface  of 
it,  without  allowing  any  of  the  oil  to  come  in  contact  with  the  exposed 
central  skin.  Then  lay  the  caustic  potash  upon  the  latter,  and,  when 
the  action  is  believed  to  have  extended  deep  enough,  wash  the  part 
with  dilute  vinegar. 

Potassa  cum  Calce,  U.S. — Vienna  Paste  is  a grayish-white  pow- 
der, composed  of  equal  amounts  of  caustic  potash  and  caustic — i.e.,  un- 
slaked— lime.  It  is  not  so  active  as  caustic  potash,  but  is  less  apt  to 
spread  and  diffuse  itself.  It  is  to  be  mixed  with  sufficient  alcohol 
to  form  a paste,  and  then  applied  like  caustic  potash.  M.  Piedagnel 
affirms  ( Journal  de  Pharmacie  et  de  Chimie , 3e  ser.,  t.  xxxiii.)  that  this 
caustic  may  be  rendered  nearly  or  entirely  painless  by  mixing  one  part 
of  muriate  of  morphine  with  three  parts  of  the  powder,  and  then  by 
the  addition  of  chloroform  forming  a paste  that  may  be  spread  upon 
lead-plaster  and  so  applied.  In  five  minutes  the  skin  under  the  appli- 
cation becomes  of  a dead-white  color,  and  at  the  end  of  fifteen  minutes 
is  brown  and  carbonized.  If  the  application  be  persisted  in,  the  thick- 
ness of  the  eschar  will  become  finally  about  equal  to  that  of  the  layer 
of  the  paste  employed. 

Acidum  Arseniosum. — As  a caustic,  arsenic  is  energetic  and  powerful, 
but  somewhat  slow,  and  causes  intense  pain,  with  violent  inflammation 
of  the  neighboring  parts.  It  is  stated  to  affect  more  rapidly  morbid 
than  normal  structures,  and  is  especially  used  for  the  destruction  of 
malignant  growths.  It  appears  to  act  chiefly  upon  the  vitality  of  the 
part,  acting,  when  sufficiently  diluted,  as  a powerful  irritant,  and  when 
in  a concentrated  form  producing  an  irritation  so  intense  that  life  cannot 
endure  it.  Hence,  probably,  the  reason  of  its  affecting  more  rapidly 
morbid  growths,  which  have  a lower  vitality  than  sound  tissues. 

The  great  objection  to  the  employment  of  arsenic  is  the  possibility 
of  its  absorption  in  sufficient  amount  to  cause  constitutional  symptoms : 
even  death  has  resulted  from  its  external  use.  Since  absorption  takes 
place  much  more  rapidly  in  a healthy  than  in  an  intensely  inflamed  or  a 
dead  tissue,  whenever  arsenic  is  employed  as  a caustic  it  should  be  used 
so  freely  as  to  kill  the  tissues  rapidly ; and  under  no  circumstances 
should  it  be  applied  to  a fresh  wound. 

Used  in  any  way,  arsenic  is  a hazardous  caustic,  and  it  ought  to  be 
employed  only  with  the  knowledge  and  distinct  remembrance  of  this 
fact.  Cancer,  and  perhaps  some  forms  of  semi-malignant  ulceration, 
such  as  lupus,  appear  to  be  the  only  diseases  which  justify  its  use.  Sir 
Astley  Cooper  s Arsenious  Ointment  consists  of  one  drachm  of  arsenious 
acid,  one  drachm  of  sulphur,  and  an  ounce  of  spermaceti  cerate,  and 
is  to  be  allowed  to  remain  in  contact  with  the  morbid  growth  for 
twenty-four  hours. 
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The  Arsenical  Paste  of  Frere  Gosme  and  Rousselot,  which  is  officinal 
in  France,  is  composed  of  one  part  of  arsenious  acid,  two  of  dragon’s 
blood,  and  two  of  porphyrized  cinnabar,  made  into  paste  with  mucilage 
when  applied.  There  is  no  reason  for  believing  that  any  of  the  almost 
innumerable  substances  which  have  been  proposed  as  a basis  for  ar- 
senious pastes  possess  peculiar  advantages:  the  only  needful  direction 
is  to  mix  the  caustic  with  from  eight  to  ten  times  its  bulk  of  inert  ma- 
terial of  such  a nature  as  to  make  either  an  ointment  or  a paste,  and  to 
allow  this  to  remain  on'  for  from  eighteen  to  twenty-four  hours. 

Zinci  Chloridum,  TJ.S. — Chloride  of  Zinc  is  made  by  the  action  of 
muriatic  acid  upon  zinc.  It  occurs  in  broken  fragments  of  a grayish- 
white  color,  translucent  and  waxy  in  appearance,  of  an  acrid  corrosive, 
or,  when  diluted,  acrid  astringent,  metallic  taste.  It  is  extremely  deli- 
quescent, fusible,  volatilizable  at  a high  temperature,  and  very  soluble 
in  both  water  and  alcohol.  Chloride  of  zinc  is  a very  powerful  caustic, 
producing,  when  applied  in  a concentrated  form,  intense  pain  lasting 
for  six  to  eight  hours,  and  a whitish  eschar,  which  usually  separates  in 
from  six  to  twelve  days.  Its  penetrating  powers  are  said  to  be  a little 
less,  and  its  action  is  more  readily  controlled,  than  that  of  potash ; its 
absorption  does  not  endanger  life,  as  is  the  case  with  arsenious  acid ; 
and  it  leaves  a slough  which  is  free  from  odor. 

Canquoin's  Paste  is  made  by  mixing  the  chloride  of  zinc  with  flour 
and  water.  The  strength  varies  according  to  the  purpose,  the  weakest 
paste  containing  only  one  part  of  the  caustic  in  six  parts ; the  strongest, 
one  part  in  three.  When  used,  ten  or  fifteen  drops  of  water  are  added 
to  the  paste,  which  is  applied  in  layers,  successive  applications  being 
required  when  a large  tumor  is  to  be  destroyed.  Anhydrous  sulphate 
of  calcium  has  been  especially  commended  by  Hr.  A.  TTre,  as  forming 
a drier  paste  with  the  escharotic  and  limiting  its  action  more  definitely 
to  the  site  of  application  than  any  other  substance.  Concentrated 
alcoholic  or  watery  solutions  of  the  chloride  of  zinc  are  often  used  as 
caustics  in  cases  of  chancres  and  other  small  specific  ulcers , and  ai  e 
reputed  to  be  efficient.  They  should  be  applied  by  means  of  little 
pledgets  of  lint.  As  the  action  of  the  chloride  upon  the  skin  is  slow 
and  very  painful,  whenever  the  cuticle  over  the  part  to  be  destroyed  is 
sound  it  should  be  removed  by  means  of  blisters.  By  some  surgeons 
the  escharotic  is  introduced  directly  into  the  tumor  to  be  destroyed. 
Thus,  Maisonneuve  makes  a paste  of  one  part  of  the  chloride  with 
three  of  flour  and  a little  water,  then  cuts  these  into  pointed  strips  or 
“ arrows”  and  dries  them.  He  then  thrusts  these  hardened  bodies  into 
the  tumor — if  necessary,  first  making  incisions  with  the  bistoury  in 
such  a way  that  they  lie  close  together  and  form  a ring  around  the 
base  of  the  tumor.  A continuous  slough  is  thus  created,  which  cuts 
off  the  remainder  of  the  mass  from  the  sound  tissue  and  causes  its 
death.  Sometimes  Maisonneuve  simply  thrusts  these  arrows  into  t ie 
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body  of  the  tumor  and  destroys  it  directly.  The  officinal  solution 
(. Liquor  Zinci  Chloridi,  U.S.)  is  used  as  a disinfectant. 


Hydrargyrum  Chloridum  Corrosivum,  U.S. — Corrosive  Sublimate  is 
an  escharotic  of  moderate  power,  which  shares  the  dangers  of  arsenic, 
since  death  has  followed  its  external  use.  In  saturated  solution  it  is 
much  used  as  a caustic  in  chancres , but  is  scarcely  equal  to  the  solution 
of  nitrate  of  mercury.  In  these  cases  it  should  be  applied  by  means  of  a 
camel’ s-hair  brush.  Professor  George  B.  Wood  formerly  recommended 
very  highly  that  in  onychia  maligna  a powder  composed  of  equal  parts 
of  corrosive  sublimate  and  sulphate  of  zinc  intimately  mixed  should 
be  sprinkled  thickly  over  the  diseased  surface,  and  a pledget  of  lint 
thoroughly  wet  with  laudanum  laid  thereon.  There  is  severe  pain  for 
half  an  hour  to  an  hour ; but  the  dressings  are  not  to  be  removed  until 
eight  or  ten  hours  have  elapsed.  When  the  slough  which  is  thus  formed 
separates,  a healthy  granulating  surface  is  left. 


Liquor  Hydrargyri  Nitratis,  U.S  .—Solution  of  Nitrate  of  Mer- 
cury is  a nearly  colorless,  highly  corrosive,  acid  liquid,  having  a spe- 
cific gravity  of  2.165,  and  made  by  dissolving  mercury,  or  its  red 
oxide,  in  a large  excess  of  nitric  acid.  It  contains  free  nitric  acid  and 
the  binitrate  of  the  deutoxide  of  mercuiy.  I do  not  know  of  its  ex- 
ternal use  ever  having  produced  death ; but  it  has  caused  salivation, 
and  it  is  perfectly  conceivable  that  its  careless  employment  should  lead 
to  much  more  serious  results:  indeed,  in  the  Lancet  for  Jan.  3,  1874,  is 
reported  a very  serious  case  of  poisoning  by  the  application  of  the 
permtrate  to  a space  not  bigger  than  a half-crown.  It  is  rarely  used, 
except  for  the  purpose  of  destroying  specific  or  cancerous  ulcers.  It  is 
especially  useful  in  chancres , to  which  it  should  be  applied  with  a glass 
rod.  In  obstinate  acne,  a minute  drop  applied  by  means  of  a glass 
brush  to  the  top  of  an  indolent  tubercle  is  said  to  destroy  it  with- 
out producing  a scar.  It  has  been  largely  employed  by  gymecolo- 
gists  in  ulcerations  of  the  cervix  uteri.  Its  action  is  very  prompt,  and 
is  moderately  deep ; the  pain  is  severe,  but  transient. 


Acidum  Sulphuricum.  Sulphuric  Acid  is  a powerful  escharotic,  and 
was  formerly  used  extensively  for  destroying  even  large  growths  For 
this  purpose  the  strongest  acid  is  mixed  with  charcoal,  so  as  to  make 

ick  manageable  paste.  Before  the  application  of  this,  the  skin 
should  be  removed  by  a blister. 


emi?r^TrMT^n‘C  Acid  ie  a P°WerfuI  caustic,  which  is  never 
e p oyed  to  destroy  large  growths,  but  is  a favorite  application  to 

to  syphilitic,  phagedenic,  and  other  unhealthy  idlers,  and  to 
condylomata  and  other  small  dermal  growths.  It  is  applied  by  means 
of  a glass  rod  or  a splinter  of  wood.  A drop  or  two  if  usually  amply 
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sufficient;  and  when  the  action  has  gone  far  enough,  the  part  should 
be  washed  with  soap-suds,  which  at  once  neutralizes  the  acid. 

Acidum  Muriaticum. — Muriatic  Acid  is  capable  of  acting  as  a caus- 
tic, but  is  less  powerful  than  either  sulphuric  or  nitric  acid,  and  is  rarely 
used. 

Acidum  Chromicum. — Chromic  Acid  occurs  in  anhydrous  acicular 
crystals,  of  a deep-red  color,  and  an  acid,  metallic,  corrosive  taste. 
They  are  very  deliquescent,  melting  down,  when  exposed  to  the  air, 
into  a deep-red  solution.  Chromic  acid  is  a very  active  oxidizer,  and 
when  mixed  with  organic  matter  rapidly  alters  it,  and  if  in  slight  ex- 
cess will  dissolve  almost  any  form  of  tissue.  It  is  no  doubt  in  this  way 
that  it  acts  as  an  escharotic.  It  is  very  much  used  to  destroy  condylo- 
mata  and  other  dermal  growths , and  doubtless  would  be  efficient  in  cases 
of  larger  tumors.  In  superficial  affections  it  is  best  applied  by  means 
of  a glass  rod,  the  liquid  formed  by  the  spontaneous  deliquescence  of 
the  crystals  being  used.  Chromic  acid  is  sometimes  prescribed  dissolved 
in,  or  made  into  a paste  with,  glycerin,  but  it  is  stated  that  in  mixing 
the  two  great  care  must  be  taken  to  add  the  liquid  slowly  drop  by  drop, 
as  otherwise  there  is  danger  of  an  explosion  ( Phila . Med.  Times , iv.). 
Care  must  be  exercised  in  the  free  use  of  chromic  acid,*  as  it  is  a violent 
poison,  and  has  produced  death  when  employed  locally  ( Strieker  s Jahr- 
biccher,  1877,  p.  139 ; also  Schmidt’s  Jahrb.,  1884,  cci.  129). 

Bromum,  TT.S. — Bromine  is  a dark-red  liquid  which  has  a very  power- 
ful, disagreeable,  chlorine-like  odor,  and  at  ordinary  temperatures  emits 
exceedingly  acrid,  pungent  fumes.  It  is  sparingly  soluble  in  water, 
more  soluble  in  alcohol,  and  still  more  so  in  ether.  When  brought  into 
contact  with  organic  matter,  it  oxidizes  and  completely  destroys  it  with 
great  rapidity.  On  account  of  this  property  and  of  its  liquid  form, 
bromine  is  one  of  the  most  severe,  thorough,  and  rapid  of  all  the  caus- 
tics. It  has  not  been  much  employed  to  destroy  morbid  growths,  but 
during  our  late  war  was  found  to  be  the  most  efficient  of  all  the  appli- 
cations tided  in  hospital  gangrene.  After  most  of  the  slough  had  been 
cut  away,  the  caustic  was  applied  pretty  freely  to  the  living  tissue  by 
means  of  a glass  rod.  The  pain  was  very  severe,  but  transient. 

Sulphate  of  Zinc  and  Sulphate  of  Copper  are  feeble  escharotics,  never 
used  to  destroy  sound  tissue.  Burnt  Alum  belongs  in  the  same  cate- 
gory, but  is  probably  a little  more  feeble.  All  three  of  these  drugs  are 
used  to  destroy  exuberant  granulations  in  ulcers. 


* For  experiments  as  to  its  effect  on  animals,  see  Arch./.  Exper.  Path.  «.  Pharm.,  vi. , also 
Strieker’s  Jahrb.,  1877,  p.  139. 


FAMILY  XIY— DEMULCENTS. . 


These  are  bland  substances,  which  form  more  or  less  gummy  or 
mucilaginous  solutions  in  water,  capable  of  exerting  a calming  or  sooth- 
ing influence  upon  inflamed  surfaces.  Without  doubt  water  itself  is 
the  demulcent  par  excellence  ; but  the  remedies  here  discussed  do  seem 
to  enhance  its  power.  It  has  been  claimed  for  these  medicines  not 
only  that  they  soothe  surfaces  to  which  they  are  immediately  applied, 
but  also  that  taken  internally  they  relieve  irritation  in  distant  organs. 
As,  however,  all  of  them  are  complex  vegetable  products,  as  many  of 
them  are  staple  articles  in  the  world’s  food,  and  as  none  of  them  have 
been  detected  in  the  blood  or  the  secretions,  it  cannot  be  allowed  that 
they  reach  distant  parts  through  absorption  into  the  blood.  What  is 
certainly  true  of  some  of  them  is  probably  true  of  all, — i.e.,  digestion 
of  them  occurs  in  the  primse  vise.  The  relief  which  undoubtedly  fol- 
lows their  use  in  certain  affections  of  parts  which  they  can  reach  only 
through  the  circulation  is  probably  in  great  part,  if  not  altogether,  due 
to  the  large  quantities  of  water  with  which  they  are  administered, 
which,  passing  through  the  body,  lessen  the  concentration,  and  hence 
the  acridity,  of  the  urine  and  other  secretions. 

Clinically,  demulcents  are  useful  as  local  applications  in  all  forms  of 
acutely-inflamed  surfaces,  and  they  are  taken  internally  in  acute  inflam- 
matory conditions  of  the  alimentary  canal.  In  slight  bronchial  irritation 
they  are  often  of  service,  especially  when  allowed  to  dissolve  slowly  in 
the  mouth : used  in  this  manner,  they  not  only  exert  an  influence  upon 
the  mucous  membrane  of  the  mouth,  but  very  probably  find  their  way 
also  into  the  respiratory  passages. 

ACACIA— GUM  ARABIC.  U.S. 

A gummy  exudation  from  Acacia  vera  and  other  species  of  Acacia 
small  trees  growing  in  Northern  Africa,  Senegambia,  Guinea,  etc.,  the 
Cape  Colony , and  Australia.  Gum  arabic  occurs  in  roundish  or  irreg- 
ular pieces,  more  or  less  transparent,  hard,  brittle,  varying  in  color 
10m  white  or  yellowish  white  to  red,  or  even  deep  orange  brown.  It 
consists  of  a peculiar  principle,  Arabin,  united  with  about  three  per 
cent,  of  lime,  potash,  and  magnesia.  According  to  Husemann,  pure 
arabm  ^ an  amorphous  substance,  glassy  and  transparent  when  dry 
but  milk-white  when  moist,  and  having  a feeble  acid  reaction,  with  the 
power  of  uniting  with  bases.  In  the  plant,  arabin,  like  other  gums, 
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appears  to  be  formed  by  a retrograde  metamorphosis  of  cellulose.  In- 
deed, Wigand  declares  that  the  flesh  and  even  the  hard  endocarp  of  the 
plum  can  undergo  this  metamorphosis.  The  same  investigator  affirms 
that  bassorin  is  a first  product  of  the  change,  and  is,  by  a continuation 
of  the  process,  converted  into  arabin.  On  account  of  its  solubility 
and  pleasant  taste,  gum  arabic  is  often  used  as  a demulcent  in  irritation 
of  the  fauoes  and  in  angina.  It  is  sometimes  employed  as  an  addition 
to  drinking-water  in  fevers,  and  is  believed  to  have  slight  nutritious 
properties.  Its  chief  use,  however,  is  in  Pharmacy,  in  the  making  of 
emulsions,  pills,  etc.  The  mucilage  ( Mucilago  Acaciw ) is  officinal. 


Tragacanth  a,  TT.S . — Tragacanth  is  the  concrete  juice  of  Astragalus 
verus,  a small  shrub  of  Asia  Minor.  Tragacanth  occurs  in  large, 
whitish,  horny,  waved  flakes,  or  sometimes  in  filamentous  pieces.  It  is 
odorless  and  nearly  tasteless.  Introduced  into  water  it  does  not  dis- 
solve, but  swells  up  into  a soft  paste.  One  hundred  parts  of  it  contain, 
according  to  Guerin,  53.3  parts  of  arabin,  33.1  parts  of  bassorin,  and 
2.5  parts  of  inorganic  ash.  Bassorin  is  a gummy  principle,  at  once 
distinguished  from  arabin  by  its  not  dissolving  in  water,  but  simply 
swelling  up  into  a pasty  mass.  Tragacanth  is  used  only  in  the  manu- 
facture of  troches  and  in  suspending  heavy  powders,  for  which  purpose 
the  difficulty  of  its  solution  and  the  extreme  viscidity  of  its  mucilage 
especially  fit  it.  Its  mucilage  (. Mucilago  Tragacanth a£)  is  officinal. 


Ulmtjs,  U.S .—Slippery  Elm  is  the  inner  bark  of  Ulmus  fulva,  a 
large  indigenous  tree.  The  bark  is  of  a yellowish-white  or  tan  coloi, 
fibrous,  yet  when  dry  somewhat  brittle,  and  occurs  in  long,  flat  strips 
or  pieces  one  or  two  lines  thick.  It  is  pleasantly  mucilaginous  when 
chewed.  It  contains  a large  quantity  of  a peculiar  mucilage,  which  it 
yields  freely  to  water.  Its  infusion  is  sometimes  taken  in  large  quanti- 
ties in  inflammations  of  the  intestines , as  a demulcent  laxative ; but  its 
chief  nse  is  as  an  external  application.  When  ground  into  powder, 
slippery  elm  makes  a very  excellent  soothing  poultice.  The  mucilage 
(. Mucilago  Ulmi ) is  officinal. 


Cetraria,  U.S  .—Iceland  Moss  is  the  fronds  of  a lichen,  Cetraria 
islandica,  growing  on  rocks  in  Iceland  and  in  most  of  the  northern 
portions  of  the  world.  It  is  said  to  be  abundant  in  the  mountains  of 
Mew  England.  The  foliaceous,  dry,  shining,  lobed,  and  laciniated  fronds 
are  about  four  inches  long,  of  various  intermixed  colors,  gray,  brown, 
and  red,  of  a mucilaginous,  bitter  taste.  Iceland  moss  contains  a pecu- 
liar starch-like  principle,  lichen  starch,  and  a bitter  principle.  It  is  in- 
odorous, and  has  a mucilaginous,  bitter  taste.  It  yields  to  cold  water 
its  bitterness;  to  boiling  water  all  of  its  virtues.  Cetrann,  or  Cetranc 
Acid , is  the  bitter  principle,  which  may  be  obtained  as  a snow-white 
mass  of  interlaced  acicular  crystals.  It  unites  with  alkalies  to  form 
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salts.  With  it  in  the  lichen  is  associated  in  small  quantities  lichstearic 
acid.  Lichenin,  or  Lichen  Starch,  the  mucilaginous,  nutritive  principle 
of  Iceland  moss,  differs  from  ordinary  starch  in  not  being  deposited  in 
granules  within  the  cells,  but  in  layers  or  irregular  masses  between  the 
cells,  or  indeed  forming  the  walls  themselves  of  the  cells  (De  Bary, 
Hofmeister's  Handb.  der  physiolog.  Botan.,  Bd.  ii.  p.  255).  In  cold  water 
it  swells  up  without  dissolving;  in  hot  water  it  dissolves,  and  on  cool- 
ing condenses  into  a jelly.  With  iodine  it  strikes  a yellow,  green,  or 
sometimes  rather  faint  blue,  color.  It  is  found  in  very  many  lichens 
also  in  many  species  of  sea-weed,  notably  in  the  so-called  Corsican  moss. 
Iceland  moss  has  enjoyed  some  reputation  as  a demulcent  in  pectoral 
complaints.  From  its  bitter  principle,  it  is  probably  somewhat  tonic, 
and  its  lichenin  is  probably  about  equal  to  ordinary  starch  as  a nutrient. 
When  prepared  as  an  article  of  diet,  in  the  form  of  jelly,  the  bitter 
taste  should  be  removed  by  soaking  for  some  hours  in  a very  weak  cold 
alkaline  solution,  and  afterwards  for  a little  while  in  cold  water. 

Chondrus,  TJ.S. — Irish  Moss,  or  Carrageen. — The  fronds  of  Chondrus 
crispus,  a sea-weed  growing  on  the  coast  of  Ireland,  and  also  on  the 
northern  coast  of  the  United  States,  where  it  is  now  gathered  in  large 
quantities.  The  fronds  are  purplish  red,— but,  as  kept  in  the  shops, 
bleached  by  washing  in  fresh  water,  whitish,  and  translucent, — cartila- 
ginous, siendei,  much  branched,  swelling  up  but  not  dissolving  in  water, 
and  having  a slightly  saline  taste.  Their  virtue  depends  chiefly  upon 
a starch-  or  gum-like  principle,  Carrageenin,  which  is  distinguished  from 
starch  by  not  turning  blue  with  iodine,  and  from  gum  by  not  precipi- 
tating from  its  watery  solution  on  the  addition  of  alcohol.  Chondrus 
also  contains  a notable  proportion  of  a vegetable  albumen. 

Carrageen,  being  demulcent  and  nutritious,  is  employed  as  an  article 
of  diet  in  those  cases  requiring  food  of  such  character,  and  may  be 
used  instead  of  arrow-root.  It  is  to  be  prepared  by  first  soaking  for 
ten  minutes  in  cold  water,  and  then  boiling  from  half  an  ounce  to  an 
ounce  of  it  (according  to  the  desired  consistency)  in  a pint  and  a half 
of  water  down  to  a pint,  sweetening  and  flavoring  to  taste.  Milk  may 
be  substituted  for  water.  J 


Glycyrrhiza,  TJ.S.— Liquorice  Root  is  the  root  of  Glycyrrhiza  glabra 
a native  herb  of  Southern  Europe.  It  occurs  in  long,  cylindrical  pieces,’ 
fiom  a few  lines  to  more  than  an  inch  in  diameter,  brownish  exter- 
nally and  yellowish  within.  Its  fracture  is  fibrous,  its  taste  sweet  and 
mucilaginous,  its  odor  none.  Its  active  principle  is  Glycyrrliizin.  This 
is  a sweet  neutral  substance,  differing  from  the  sugars  in  not  bei no- 
converted  by  nitric  acid  into  oxalic  acid,  and  by  its  inability  to  undergo 
e vinous  fermentation.  Liquorice  root  is  very  largely  used  as  a 
demuLent  in  pectoral  complaints,  and,  on  account  of  its  pleasant  taste, 
cans  of  disguising  or  of  flavoring  medicines.  In  the  form  of 
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glycyrrhizin  it  is  said  to  conceal  almost  entirely  the  bitter  taste  of 
quinine  and  similar  substances.  It  is  used  almost  exclusively  in  the 
form  of  the  extract  (Extractum  Glycyrrhizai , U.S.),  known  as  Liquorice. 
The  Mistura  Glycyrrhizai  Composita,  U.S.,  or  Brown  Mixture,  contains 
paregoric,  antimonial  wine,  and  sweet  spirit  of  nitre,  and  is  much  used 
as  a domestic  remedy  in  “ colds"  and  the  early  stages  of  mild  bronchitis. 
The  dose  for  an  adult  is  half  a fluidounce  to  a fluidounce  every  three 
hours;  for  a child  three  years  old,  a teaspoonful.  The  pure  extract 
(Extractum  Glycyrrliizce  Purum,  U.S.)  and  the  fluid  extract  (Extr actum 
Glycyrrhizai  Fluidum , U.S.)  are  excellent  preparations.  Glycyrrhizinum 
Ammoniatum,  U.S.,  is  a very  elegant  demulcent  preparation,  which, 
however,  is  incompatible  with  acid  or  alkaline  solutions:  its  dose  is 
from  five  to  ten  grains.  The  compound  liquorice  powder  ( Pulvis  Glycyr- 
rhizce Compositus,  U.S.)  contains  senna  and  washed  sulphur.  It  is  an 
elegant  laxative,  acting,  usually  mildly  and  without  the  production 
of  pain,  in  doses  of  one  to  two  teaspoonfuls. 

Linum,  U.S.,  or  Flaxseed , is  the  seed  of  Linum  usitatissimum,  or 
common  flax,  and  contains  large  quantities  of  mucilage  and  of  oil : its 
compound  infusion  is  much  used  internally.  It  is  often  made  with 
boiling  water;  but  the  application  of  too  much  heat  causes  the  ex- 
traction of  more  or  less  of  the  oil,  and  thereby  renders  the  preparation 
less  palatable.  The  infusion  should  never,  therefore,  be  boiled  during 
its  making.  The  addition  of  lemon  and  sugar  renders  it  more  pala- 
table. It  may  be  drunk  ad  libitum  in  pectoral  catarrhs,  in  enteritis 
and  dysentery,  and  in  irritation  of  the  kidneys  or  the  urinary  passages. 

Medulla  Sassafras,  or  Sassafras  pith,  yields  a delicate  mucilage 
much  used  in  diseases  of  the  eye  ( Mucilago  Sassafras  Medullai,  U.S.). 


Althaea,  U.S.—1 The  roots  of  Althma  officinalis  yield  a bland  muci- 
lage, their  decoction  is  sometimes  given  in  irritated  states  of  the 
stomach  and  bowels,  and  their  syrup  ( Syrupus  Althcece,  U.S.)  is  used  as 

a vehicle. 

The  seeds  of  the  quince  ( Cydonium , U.S.)  readily  yield  to  water  a 
thick  mucilage  (Mucilago  Cydonii,  U.S.). 


Tapioca  is  the  fecula  of  the  root  of  Janipha  Manihot,  a native  of 
South  America.  There  are  two  varieties  of  the  tapioca  plant,— the 
sweet  and  the  bitter  cassava.  The  latter  is  in  its  fresh  state  poisonous 
from  the  prussic  acid  which  it  contains,  but  yields  most,  if  not  all,  of 
the  tapioca  of  commerce.  The  tapioca  is  obtained  by  allowing  the  ex- 
pressed juice  to  stand,  separating  the  powder  which  deposits,  was  mi g, 
and  drying  by  heat,  owing  to  the  action  of  which  the  starch  is  rendered 
partially  soluble  in  cold  water.  It  is  in  irregular,  hard  and  roug  , 
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nearly  tasteless  grains,  which  the  microscope  shows  to  be  composed  of 
ruptured  starch-granules. 

Maranta  ( Arrow-root ) is  a fecula  or  stai’ch,  obtained  from  the  rhi- 
zome of  Maranta  arundinacea,  a native  of  the  West  Indies.  Arrow- 
root  is  produced  in  the  West  Indies,  in  Africa,  and  in  the  Southern 
United  States,  especially  Florida.  The  most  esteemed  variety  is  that 
which  comes  from  the  island  of  Bermuda.  It  is  obtained  in  the  usual 
method  by  beating  the  root-stocks  into  a pulp,  and  the  use  of  flowing 
cold  water.  It  occurs  as  a very  light,  tasteless,  and  odorless  white 
powder,  which  the  microscope  shows  to  be  composed  of  ovate,  oblong, 
or  irregularly-convex  granules,  from  the  seven-hundred-and-fiftieth  to 
the  two-thousandth  of  an  inch  long,  marked  with  very  fine  rings  and 
with  a circular  hilum,  which  cracks  in  a linear  or  stellate  manner. 
Arrow-root  is  often  adulterated  with  other  starches,  which  are  best 
detected  by  the  microscope. 

For  methods  of  preparing  arrow-root  and  tapioca,  see  page  32. 

Sago  is  a fecula  obtained  from  the  pith  of  Sagus  Bumphii  and  other 
sago  palms  of  Sumatra  and  the  neighboring  regions.  It  is  first  pre- 
pared in  the  usual  manner,  and  then  formed  into  a paste  with  water, 
rubbed  into  grains,  and  dried.  Pearl  Sago  occurs  in  hard,  roundish, 
somewhat  translucent  or  sometimes  opaque  grains,  about  the  size  of  a 
pin  s head.  Common  Sago  is  in  larger  and  browner  grains,  often  mixed 
with  some  powder.  It  is  composed  of  oval  or  ovate,  often  truncate  and 
muller-shaped,  often  much  broken,  starch  granules.  It  is  used  exclu- 
sively as  an  article  of  diet,  forming  a jelly,  which  is  best  prepared  as 
follows : Wash  the  sago  well  in  cold  water;  put  a small  teacupful  of  it 
to  soak  in  half  a pint  of  water  over-night,  and  in  the  morning  put  this 
mixture  into  one  pint  of  hot  water;  squeeze  into  it  the  juice  out  of  a 
t inly-pared  lemon,  and  allow  to  simmer  slowly  for  twenty  minutes  • 
then  sweeten,  add  wine  according  to  taste  or  the  exigencies  of  the  case’ 
then  pour  into  moulds  to  cool. 


Hordeum.— Under  the  name  of  Hordeum,  or  Barley,  the  United 
btates  Pharmacopoeia  recognizes  the  decorticated  seeds  of  the  common 
barley,  the  pearl  barley  of  commerce.  They  contain  starch  and  muci- 
lage, and  the  decoction  (. Decoctum  Hordei)  was  formerly  officinal  Bariev 
water  is  used  as  a nutritious,  demulcent  drink  in  fevers  and  inflammatory 

The  TtTp f8pGC,a  7 When  the  Sastric  mucous  membrane  is  involved7 
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water,  boil  down  to  two  pints,  and  strain.”  8 


FAMILY  XT— EMOLLIENTS. 


True  emollients  are  perfectly  bland,  fatty  substances  wbicb,  when 
applied  to  the  skin,  soften  it  and  render  it  more  pliable.  The  action  of 
these  remedies  is  largely  mechanical,  and  they  probably  soften  the  derm 
in  precisely  the  same  way  as  they  affect  a raw  hide  or  a piece  of  leather. 
They  are  therefore  especially  useful  when  the  skin  has  a tendency  to 
crack  or  to  chap.  Whenever  surfaces  become  sore  by  attrition,  or,  in 
other  words,  chafe,  emollients  are  also  useful  mechanically.  They  often 
afford  relief  in  simple  inflammations  of  the  skin  under  such  circum- 
stances that  their  action  cannot  be  explained  as  purely  mechanical : 
indeed,  they  seem  to  exert  a dynamic  influence  upon  the  nutrition 
of  the  parts  concerned.  To  the  best  of  our  present  knowledge,  the 
oxygen  or  other  constituent  of  the  air  acts  as  a stimulant  to  exposed 
surfaces  and  increases  inflammations  there  present ; and  it  is  believed 
that  fatty  matters  do  good  by  keeping  out  the  air.  If  this  be  so,  the 
apparently  dynamic  influence  of  fatty  matters  is,  after  all,  mechanical. 
Be  these  things  as  they  may,  clinical  experience  has  demonstrated 
that  fatty  matters  are  of  very  great  value  in  the  treatment  of  super- 
ficial inflammations.  It  must  be  borne  in  mind  that  the  blandest  fat, 
when  it  becomes  rancid,  is  very  irritating,  and  will  do  far  more  harm 
than  good,  so  that  the  strictest  attention  must  be  paid  to  the  con- 
dition of  the  fatty  material  employed.  Any  perfectly  bland  oily  sub- 
stance may  be  used  as  an  emollient.  Mutton  suet  and  goose-grease  are 
famous  in  domestic  medicine,  but  are  simply  valuable  because,  if  well 
prepared,  they  are  less  apt  than  some  other  fats  to  become  rancid.  It 
cannot  be  allowed  that  there  is  any  difference  in  fats,  unless  it  be  in 
penetrating  power : a very  hard  fat  is  of  course  not  so  readily  applied 
as  a softer  one,  and  therefore  only  such  fats  as  freely  melt,  or  at  least 
become  very  soft,  at  the  temperature  of  the  body,  are  to  be  used.  Com- 
mon Lard  ( Adeps , U.S.),  when  freed  by  washing  from  the  salt  which  it 
commonly  contains,  is  a mild  fat,  melting  at  the  temperature  of  the 
body.  It  is  enormously  used  in  pharmacy.  Cacao  Butter  ( Oleum  Theo- 
bromce,  U.S.)  is  an  absolutely  bland  vegetable  fat,  which  is  a firm  solid 
at  ordinary  temperatures,  but  melts  with  the  heat  of  the  body,  and 
is  consequently  very  largely  used  in  the  preparation  of  suppositories, 
both  officinal  and  magistral.  Spermaceti  ( Cetaceum , U.S.)  is  employed 
to  give  consistence  to  ointments,  as  is  also  wax  ( Cera  alba,  or  white  icax , 
and  Cera  flava , or  yellow  wax , U.S.).  Cold  Cream  ( Unguentum  Agues 
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Rosce,  U.S.),  containing  oil  of  sweet  almonds,  spermaceti,  white  wax, 
and  rose-water,  is  one  of  the  most  elegant  of  the  officinal  emollients. 


Lanolin  is  a fat  obtained  from  the  wool  of  sheep,  which  is  said  to 
contain,  on  an  average,  forty-five  per  cent,  of  it.  It  was  first  recom- 
mended by  Dr.  Oscar  Liebreich  as  a basis  for  ointments  or  preparations 
to  be  applied  to  the  surface  of  the  skin.  It  is  entirely  free  from  irritant 
properties,  has  the  power  of  taking  up  a large  amount  of  water  without 
losing  its  unctuousness,  and  is  asserted  to  be  absorbed  through  the 
skin  much  more  readily  than  other  fats.  In  the  experiments  of  Dr. 
Patschkowsky  ( Pharm . Zeit.,  1885),  half  an  hour  after  inunction  with 
lanolin  and  iodide  of  potassium  the  iodine  was  recovered  from  the 
urine,  while  officinal  iodide  of  potassium  ointment  yielded  negative  re- 
sults. This  has  been  confirmed  by  Kaspar  (. Deutsche  Med.  Wochenschr., 
Dec.  1885),  but  Ritter  and  Pfeiffer  obtained  contrary  results,  and  in  a 
considerable  series  of  experiments  were  unable  to  perceive  that  lanolin 
had  any  superiority  over  other  fats  in  promoting  absorption.  The 
fact,  moreover,  that  lanolin  is  largely  the  secretion  of  sebaceous  folli- 
cles, contains  an  abundance  of  cholesterin,  and  is  of  the  nature  of  a 
waste  product,  which  is  intended,  not  for  absorption,  but  for  the  keep- 
ing soft  of  the  skin  and  its  appendages,  indicates  very  strongly  that 
it  will  yield  itself,  and  medicinal  properties  with  which  it  may  be 
impregnated,  less  readily  to  absorption  than  do  other  fats. 


GLYCERINUM— GLYCERIN.  U.S. 

This  is  a thick,  syrupy  liquid,  colorless,  free  from  odor,  and  of  a 
sweet  taste.  It  was  originally  prepared  by  heating  together  a metallic 
oxide  and  ordinary  fats,  as  in  the  manufacture  of  lead-plaster.  Chemi- 
cally speaking,  it  belongs  to  the  alcohols,  and  is  known  according  to 
the  recent  nomenclature  as  propenyl  alcohol.  It  is  always  set  free  dur- 
ing the  process  of  saponification,  when  the  stearic  or  other  acids  of  the 
fat  unite  with  some  base  to  form  salts  known  as  soap.  Consequently 
glycerin  always  forms  a considerable  part  of  the  soap-maker’s  waste: 
but  in  this  it  is  so  mixed  with  impurities  that  until  recently  it  was 
valueless  Now,  by  means  of  certain  patent  processes,  the  glycerin  is 
said  to  be  obtained  pure  from  the  waste  products  of  soap-factories. 
The  great  bulk  of  the  glycerin  in  commerce  is  made  by  the  direct 
decomposition  of  fats  by  heated  steam.  * 

1 7“““  un^umstanees,  not  well  understood,  glycerin  forms 

atd,  brilliant  crystals.  In  its  usual  liquid  form  it  mixes  in  all  propor- 
tmns  w.th  water  and  alcohol,  and  itself  dissolves  iodine,  bromine,  the 

salts  saiidu  and“fl  " ve*etable  ocids'  a ’ "*•  number  of  neutral 
salts,  salicin,  and  other  organic  principles. 

Glycerin  does  not  evaporate  upon  exposure,  but  is  very  hygroscopic 

“otint:,  rt0r/rr  the  air'  Wh»  PU-e,  it  is  incapable  of be! 
orning  ,ancid  or  of  fermenting  spontaneously.  The  acrid  glycerin 
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formerly  so  abundant,  and  still  met  with,  owes  its  irritant  properties 
to  contaminating  substances,  especially,  it  is  said,  to  oxalic  and  formic 
acids.  The  former  of  these  substances  is  apt  to  be  created  by  the  action 
of  the  sulphuric  acid  used  during  the  purification  of  the  glycerin,  the 
latter  by  the  reaction  between  the  oxalic  acid  and  the  glycerin. 

Physiological  Action. — When  large  doses  of  glycerin  (in  the  dog 
eight  or  more  parts  per  thousand  by  weight)  are  injected  subcutane- 
ously, death  is  produced  in  a period  varying,  according  to  the  dose, 
from  one  hour  to  several  days.  The  symptoms  are  loss  of  muscu- 
lar strength,  lethargy,  bloody  urine,  vomiting,  dryness  of  the  mucous 
membrane,  with  marked  thirst,  fall  of  temperature,  gradual  extinction 
of  both  respiration  and  circulation,  and  finally  convulsions  and  coma 
(Dujardin-Beaumetz  and  Audije,  Bull.  Therap.,  xci.  62).  The  convul- 
sions occur  more  early  and  severely  when  large  doses  are  employed, 
and  are  then  said  to  be  tetanic,  and  to  be  accompanied  with  a decided 
rise  of  temperature.  The  fall  of  temperature  is,  even  in  the  milder 
cases,  present  only  late  in  the  poisoning,  and  is  sometimes,  if  not  always, 
preceded  by  a rise.  After  death  intense  congestion,  with  more  or  less 
softening  of  the  tissue,  is  found  in  the  lungs,  kidneys,  and  intestines. 
In  man  no  symptoms  of  poisoning  have  ever  been  produced  by  glyce- 
rin, the  largest  single  amounts  ingested — an  ounce  or  so — having  no 
perceptible  effect  other  than  that  of  a laxative. 

Catillon  claims  that  glycerin  administered  in  small  continuous  doses 
exerts  a decided  effect  upon  nutrition  (Bull.  Therap .,  xcii.  130 ; Arch, 
de  Physiol.  Norm,  et  Path.,  1877).  In  his  experiments  he  found  that 
eight  grains  given  daily  to  guinea-pigs  produced  a veiy  marked  gain  in 
weight,  with  a lessened  excretion  of  urea.  In  man  an  ounce  daily  also 
produced  in  the  elimination  of  urea  a decided  diminution,  which  was 
not  increased  by  increasing  the  doses  of  glycerin.  The  appetite  in 
many  cases  was,  after  a little  time,  much  improved,  and  then  the  in- 
creased ingestion  of  food  produced  an  increased  elimination  of  urea. 
The  fact  that  an  increase  of  food  was  permitted  in  these  experiments 
shows,  however,  that  the  conditions  of  experimentation  were  not  rigid 
enough  to  allow  much  weight  to  be  attached  to  the  result ; and  the 
relation  of  glycerin  to  the  elimination  of  urea  has  been  investigated 
by  L.  Lewin  (Zeitschr.  f.  Biol.,  xv.),  by  N.  Tschirwinsky  (Ibid.),  and  by 
I.  Munk  (Virchow's  Archiv,  lxxvi.  130),  with  somewhat  contradictory 
results.  Of  these  experiments  the  most  extensive  are  those  of  Munk, 
who  seems  to  have  used  all  proper  precautions,  and  found  that  glycerin 
has  no  effect  upon  the  elimination  of  urea  or  the  general  bodily  nutri- 
tion. The  results  reached  by  Lewin  correspond  with  those  of  Munk. 
Tschirwinsky  omitted  fatty  materials  from  the  food,  and  found  that 
while  at  first  the  elimination  of  urea  was  diminished,  it  afterwards, 
under  the  use  of  very  large  doses  of  glycerin,  was  increased.  With  our 
present  evidence  it  must  be  considered  most  probable  that  glycerin  has 
no  controlling  power  over  the  waste  of  nitrogenous  tissues. 
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Glycerin  is  absorbed  from  the  alimentary  canal,  and  when  freely 
administered  is  in  part  eliminated,  and  in  part  burnt  up  in  the  system. 
Both  Ustimowitsch  ( Archiv  f.  d.  Ges.  Physiolog.,  xiii.  453)  and  Plosz 
{Ibid.,  xvi.  153)  found  a substance  in  the  urine  which  they  believe  to 
be  a derivative  product  of  glycerin,  while  Catillon  proved  that  it  is 
not  eliminated  by  the  skin  or,  even  when  it  purges,  by  the  intestines. 
Catillon  and  Lewin  recovered  from  the  urine  only  a small  propor- 
tion of  that  ingested,  Tschirwinsky  only  8.7  per  cent.,  while  Ludwig 
Arnschink  ( Sitzungsb . Gesellschaft  Morphol.  Physiol.  Munchen , 1886,  ii., 
also  Zeitschr.  fur  Biolog.,  xxiii.  413)  found  that  not  more  than  thirty 
per  cent,  escapes  from  the  body.  In  its  oxidation  within  the  body 
glycerin  must  yield  heat.  It  probably  has  food-value  in  it,  being  able 
to  replace  to  some  extent  true  fatty  carbohydrates.  According  to  the 
calculations  of  Arnschink,  two  hundred  and  nineteen  parts  of  it  are 
about  equivalent  to  one  hundred  parts  of  fat.  Although  it  is  probably 
more  readily  oxidized  than  are  ordinary  fatty  matters,  it  is  evidently 
of  little  real  value  as  a nutrient  in  the  treatment  of  disease. 


According  to  Fuehsinger,  the  bloody  urine  produced  by  poisonous 
doses  of  glycerin  contains  an  abundance  of  the  coloring-matter  of 
the  blood,  but  no  free  corpuscles  (. Pfluger’s  Archiv,  xi.  502).  Yery 
interesting  in  connection  with  the  use  of  glycerin  in  diabetes  is  the 
assertion  of  Fuehsinger  (. Pfluger's  Archiv,  xii.  501 ; Centralbl.  f.  Med. 
Wiss.,  1877),  that  in  rabbits  slightly  poisoned  with  glycerin  no  sugar 
appears  in  the  urine  after  the  “diabetic  puncture.”  The  experiments 
of  Eckhard  gave,  however,  a contrary  result  ( Centralbl . f.  Med.  IF/'ss., 
18/6,  p.  273),  and  Catillon  affirms  that  given  in  very  large  continuous 
doses  glycerin  increases  the  amount  of  sugar  in  the  blood. 

Therapeutics.  Locally  applied,  glycerin  is  usually  unirritating, 
and  it  is  much  employed  as  an  emollient.  The  chief  disadvantage  that 
attends  its  use  is  its  stickiness ; on  the  other  hand,  its  non-volatility 
and  its  hygroscopic  properties  give  a persistency  to  its  action  which  is 
often  very  advantageous.  It  enters  largely  into  the  composition  of 
popular  emollient  ointments,  or  “ creams,”  as  they  are  called,  and  is 
often  used  itself  for  chapped  hands,  excoriations,  and  similar  troubles 
It  is  also  employed  by  dermatologists  to  some  extent  in  chronic  eczema  ■ 
in  seborrhcea,  whether  affecting  the  hairy  scalp  or  other  parts,  it  is  as- 
serted to  be  especially  useful,  softening  the  masses  of  secretion,  and 
used  in  conjunction  with  such  remedies  as  borax,  zinc,  and  acetate  of 
lead,  diminishing  the  amount  of  secretion.  When  there  is  a want  of 
sebaceous  secretion,  it  is  said  also  to  act  efficiently;  in  scabies,  pruritus, 
and  even  psoriasis, . glycerin  is  used,  diluted  with  water,  as  a vehicle  for 
moi  e active  remedies.  Upon  the  mucous  membranes  glycerin  acts  very 
much  as  it  does  upon  the  skin,  and  diluted  with  water  is  very  useful  in 
h rK  T < n’  enemata> in  dysentery;  in  croup  or  laryngitis  it  may 

^sh  toTe  ng6fi  ^ bj  meanS  0f  a ^ge  camel’s-hair 

ush  to  the  orifice  of  the  larynx,  so  as  to  run  into  the  latter.  In  lax- 
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ative  doses  it  is  asserted  to  be  very  effective  in  hemorrhoids.  It  also 
forms  an  excellent  basis  for  mouth-washes ; or  a paste  may  be  made 
with  it  and  borax,  or  similar  substance,  for  use  in  ulcerations  of  the 
same  cavity.  The  list  of  diseases  in  which  this  remedy  is  employed 
might  be  very  much  lengthened;  but  the  examples  already  given  are 
sufficient  to  indicate  the  range  of  its  application  as  an  emollient  and 
as  a vehicle.  There  are  certain  persons  upon  whose  skin  and  mucous 
membranes  even  the  purest  glycerin  seems  to  act  as  an  irritant.  This 
influence  is  most  intense  when  the  glycerin  is  nearly  or  entirely  free 
from  water.  It  is,  however,  discernible  even  when  the  remedy  is  much 
diluted,  and  often  inhibits  its  use.  The  existence  of  this  idiosyncrasy 
to  glycerin  can  be  determined  only  by  trial. 

When  administered  internally  in  doses  of  one  or  two  ounces, 
glycerin  acts  as  a gentle  but  very  uncertain  laxative.  I do  not  think 
that  a single  doBe  has  any  other  perceptible  effect.  It  was  long  ago 
proposed  as  a substitute  for  cod-liver  oil  in  cachectic  diseases,  but  failed 
to  acquire  reputation,  nevertheless,  the  results  of  Catillon  would  seem 
to  demand  for  it  more  extensive  trial.  That  observer  states  the  proper 
amount  of  it  to  be  half  an  ounce  to  an  ounce  in  the  course  of  the  day, 
in  three  doses.  It  has  also  been  proposed  and  highly  commended  in 
diabetes  * It  appears  to  be  harmless  in  this  affection,  and  therefore 
may  be  used  as  a sweetening-material  for  coffee,  tea,  and  other  bever- 
ages ; but  there  is  no  reason  to  believe  that  it  exerts  any  conti  ol  over 
the  disease.  The  most  important  internal  use  of  glycerin  is  as  a harm- 
less substance  which  has  the  power  of  disguising  nauseous  medicines. 
In  this  way  it  may  be  employed  with  castor  oil,  in  emulsions  of  turpen- 
tine, in  solutions  of  iron,  and  in  various  mixtures.  It  seems,  as  it  were, 
to  envelop  the  medicinal  substances  and  prevent  their  acting  on  the 
palate.  Plasma  or  Glycerite  of  Starch  ( Glyceritum  Amyli,  U.S.)  is  often 
used  as  a protective;  Glycerite  of  Yolk  of  Egg  ( Glyceritum  Vitelli,  U.S.) 
is  chiefly  employed  in  making  emulsions. 


SACCHARIN.! 


Saccharin  is  a substance  discovered  by  Dr.  Fahlberg  in  1879.  Its 
chemical  relations  are  too  complex  for  discussion  in  a work  like  the 
present.  It  occurs  as  a white  powder  composed  of  irregular  crystals, 
very  slightly  soluble  in  water,  readily  soluble  in  glycerin,  alcohol,  and 
ether.  Its  watery  solution  has  a distinctly  acid  reaction,  and  it  forms 
salts.  Its  most  remarkable  property  is  its  sweet  taste,  which  is  said  to 
be  three  hundred  times  more  intense  than  that  of  sugar,  so  that  it  one 
erain  of  it  be  dissolved  and  neutralized  in  about  ten  pints  of  water  its 
presence  can  still  be  recognized.  A.  Mosso  and  V.  Aducco  (Archives 


* For  literature  and  discussion  of  point,  see  Ziems  ten’s  Encyclopedia,  vol.  xvi. 

+ The  present  is  probably  as  good  as  any  other  place  in  the  book  to  notice  a substanc 
whose  use  in  practical  medioine  depends  upon  its  lack  of  medicinal  properties. 
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Ital.  de  Biolog .,  1886,  vii.)  find  that  when  a solution  of  saccharin  is  ren- 
dered neutral  with  soda  frogs  will  live  in  it  for  months;  also  that  the 
injection  of  concentrated  solutions  of  saccharin  into  the  cellular  tissue 
has  no  influence  on  the  batrachian.  Six  hundred  grains  given  to  a dog 
during  ten  days  caused  no  alteration  in  the  weight  or  general  health 
of  the  animal.  A careful  study  failed  to  detect  any  change  in  the  urine 
as  to  the  daily  excretion  of  water,  urea,  hippuric  acid,  sulphuric  acid, 
or  phosphoric  acid.  The  chlorides  seemed  to  be  somewhat  increased. 
The  saccharin  escaped  unchanged  from  the  kidneys,  rendering  the  urine 
very  sweet,  and  having  a notable  effect  in  delaying  its  putrefaction.  No 
saccharin  could  be  found  in  either  the  milk  or  the  saliva  of  a nursing 
woman  to  whom  it  was  administered,  and  a dose  of  seventy-five  grains 
caused  no  symptoms  in  man.  These  statements  are  confirmed  by  Sal- 
kowski  (Virchow’s  Archiv,  cv.  46),  and  are  in  accord  with  the  clinical 
studies  of  Dreschfeld  (Birmingham  Med.  Journ.,  1886,  p.  409)  Leven- 
stein  (Journ.  Soc.  of  Chem,  1886),  and  other  clinicians,  who  state  that 
w en  taken  m food  by  diabetics  saccharin  has  no  sensible  effect  either 
upon  the  general  system  or  the  urinary  secretion.  The  value  of  sac- 
c arm  is  simply  for  the  purpose  of  replacing  sugar  in  diabetes,  obesity, 
and  other  diseases  m which  sugar  is  counter-indicated.  Our  present 
evi  ence  shows  that  it  may  be  used  freely  as  an  article  of  diet.  As  it 
does  not  dissolve  readily  in  ordinary  food-preparations,  a solution  of  it 
in  glycerin  should  be  prepared  for  table  use. 

Petbolatom,  US. -Under  the  name  of  vaseline,  cosmoline,  etc, 

distillT  ye?TSh’  fat'llke  eub8tances  are  sold  which  are  obtained  by 
ng  o e more  volatile  portions  of  American  petroleum  The 
consistency  of  these  substances  depends  upon  the  extent  to  which  the 
distillation  has  been  carried.  The  base  of  them  all  is  paraffin.  In  the 
r mary  oim  t ey  melt  at  about  the  temperature  of  104°  Liquid 

P^tZof  the  He  “btTd  by  “ ™y 

££?%££ oi fist rscTia  is  direoted  “>  have  » 

of  t ’ r ^ ”mo“  Ms^e 

They  do  not  become  rancid,  are  absolutely  free  from  P 

cous  membrane  TtheZ^  7^’  t0  ^ l0CalIy  UP0n  the 
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ters,  used  to  a very  great  extent  to  combat  superficial  inflammation. 
Poultices  are  much  more  powerful  agents  than  the  true  fatty  emollients, 
and  are  correspondingly  more  capable  of  being  abused : the  results  of 
such  abuse  will  be  spoken  of  directly.  A poultice  may,  of  course,  be 
stimulating  and  irritant  if  made  of  such  a substance  as  mustard ; but 
the  emollient  or  true  poultice  is  prepared  out  of  some  bland  material 
which  is  totally  free  from  action  upon  the  skin.  I do  not  think  that 
there  is  any  difference  whatever  in  the  action  of  the  various  substances 
usually  employed  in  the  preparation  of  poultices,  the  latter  depending 
for  their  remedial  powers  solely  upon  the  warmth  and  water  which 
they  contain.  Water,  when  pure  and  of  a temperature  approximating 
that  of  the  body,  is  a sedative,  checking  all  action,  possibly  by  a direct 
influence,  but  probably  by  the  merely  mechanical  acts  of  dilution  of 
the  pabulum  and  of  separation  of  the  germinal  granules.  It  is  also  a 
relaxant,  rendering  all  tissues  soaked  in  it  soft  and  yielding. 

Poultices  are  sometimes  applied  in  the  early  stages  of  phlegmonous 
and  other  superficial  inflammations,  for  the  purpose  of  checking  the 
morbid  action.  Their  influence  is  in  such  case  simply  one  of  sedation, 


and  they  are  certainly  not  so  efficient  as  the  cold-water  dressing.  They 
are,  however,  especially  useful  in  the  advanced  stages  of  inflammation, 
when  suppuration  has  already  commenced  or  is  about  to  set  in.  Clini- 
cal experience  has  demonstrated  that  they  now  favor  the  formation  of 
pus.  It  is  hardly  worth  while  to  discuss  how  they  do  this,  so  long  as 
the  natural  method  in  which  pus  is  produced  is  a matter  of  dispute. 
If,  as  Cohnheim  believed,  pus  is  composed  solely  or  largely  of  out- 
wandering  white  blood-corpuscles,  it  is  evident  that  the  relaxing  influ- 
ence of  a warm  poultice  will  greatly  facilitate  the  escape  of  these 
bodies.  Further,  the  poultice  in  the  latter  stages  of  a superficial  phleg- 
mon not  only  hastens  the  formation  of  pus  in  the  inflammatory  focus, 
but  lessens  irritation  in  the  outlying  parts  by  its  sedative  action,  and 
so  softens  the  tissues  as  to  aid  in  the  passage  outwards  and  the  discharge 
of  the  inflammatory  products.  When  poulticing  is  too  long  persisted 
in,  the  part  becomes  pale  or  white,  swollen,  relaxed,  and  has  a sodden 
look ; the  granulations  of  the  ulcer  or  abscess  are  large,  pale,  and  very 
flabby,  and  all  the  vital  actions  are  below  the  normal  point.  It  is  pos- 
sible that  even  death  of  a part  might  be  brought  about  by  continuous 
poulticing.  Be  this  as  it  may,  after  the  discharge  of  pus,  whenever 
the  parts  put  on  the  aspect  just  spoken  of,  the  poultice  should  be  re- 
moved and  stimulating  applications  be  substituted. 

So  far,  the  use  of  poultices  to  combat  external  inflammations  lias 
alone  been  spoken  of;  but  clinical  experience  has  demonstrated  then- 
value  in  internal  inflammations,  even  when  such  deep-seated  tissues  as 
the  lungs  are  affected.  Their  action  in  these  cases  is  somewhat  differ- 
ent from  that  which  they  exercise  over  superficial  inflammations.  Ac- 
cording to  the  dictates  of  experience,  they  should  be  applie  very  o , 
and  be  frequently  renewed  ; very  often,  too,  a small  amount  o mus  ar 
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or  of  some  similar  stimulating  material  is  added  to  them  with  advan- 
tage. As  a result,  these  poultices  act  as  gentle  but  deep-reaching 
counter-irritants,  which  in  all  likelihood  affect  not  merely  the  blood- 
vessels of  the  skin,  but  also  those  of  the  subdermal  tissue.  When  it 
is  borne  in  mind  that  in  all  these  cases  the  poultice  is  applied  to  a very 
large  surface,  it  will  be  readily  perceived  that  this  counter-irritation  is 
a powerful  one.  Thus,  in  pleurisy , or  in  pneumonia,  the  whole  anterior 
or  posterior  surface  of  the  chest  is  covered,  or  perhaps  the  whole  chest 
is  enveloped,  by  the  jacket-poultice.  In  peritonitis,  the  poultice  should 
be  as  large  as  the  abdomen  of  the  patient.  In  either  of  these  cases 
the  amount  of  blood  drawn  to  the  surface  must  be  considerable.  I can- 
not help  surmising  that  the  water  of  the  poultice  in  some  cases  actually 
soaks  through  and  exerts  its  direct  sedative  influence  upon  the  affected 
tissue.  The  value  of  poultices  in  lung-diseases  has  seemed  to  me  much 
greater  in  children,  whose  chest-walls  are  very  thin,  than  in  adults ; and 
it  is  not  illogical  to  believe  that  the  difference  may  be  dependent  upon 
the  inequality  of  the  chest-walls. 


The  jacket-poultice  should  be  made  of  thin  flannel  formed  into  a 
sort  of  double  bag,  so  cut  and  shaped  as  to  fit  the  individual,  and  se- 
cured m front  with  safety-pins  and  over  the  shoulders  with  tapes,  or  it 
may  be  fastened  directly  to  an  undershirt,  a piece  of  oiled  silk  always 
being  placed  directly  outside  of  the  jacket.  The  jacket  should  be 
divided  into  two  parts  by  a horizontal  line  of  stitching,  and  be  filled 
from  one  end.  In  order  to  prevent  sagging  of  the  contents,  it  is  well, 
aftei  filling  to  take  a stitch  here  and  there,  in  the  manner  of  quiltino-. 

e effect  of  a jacket-poultice  may  be  imperfectly  attained  by  cover- 
ing the  patient  with  wool  batting  and  oiled  silk  outside  of  this  -in 
fever  patients  the  moisture  from  the  surface  and  the  heat  of  the  body 
serving  to  form  a kind  of  fomentation.  * 

Flaxseed  meal  is  the  most  frequently  used  substance  for  making 
poultices,  for  which  purpose  the  large  amounts  of  oil  and  mucilagf 
which  it  contains  especially  fit  it.  Ground  slippery  elm  makes  a very 

X ’ m“C'laginOU8  lJoultice-  Oleary  mush  from  Indian 
mate  “ - on utr  ^ Ber™eable  and  bread  and  milk 

Whin  s ,1  7-m  Umrritatin&  b'“  expensive  poul- 

tiee.  When  a poult.ee  is  to  be  applied  to  affect  internal  owans  and 

nsequently  has  to  be  large  and  capable  of  holding  the  heat  for  a 
ng  time,  the  choice  of  material  lies  exclusivelv  lw  ^ 

Indian  meal.  The  former  of  ^ 

the  more  manageable  poultice;  but  popular  belief  -m  l T +i  • , . , 

reason,  attributes  to  mush  a superior ZL - of  w I 

either  case  the  poultice  should  be  put  oil  as  hot  as  it  'L1 ' 1 10,U‘  '' 

should  be  covered  by  a large  niece  of  sill'  „,u  ? I Ca“be  born8'  and 

taining  not  only  the  moisture,  but  also  the  heat°  TV  hit  -1  ’“f  r°' 
newal  should  be  short  nnrl  ahnnU  i 1 ^ie  ln^eiva^  re- 

with  which  the  appued  pou,t“: 
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A diluent  is  an  indifferent  substance  which  is  absorbed  and  in 
its  passage  through  the  body  simply  dilutes  the  various  fluids  of  the 
organism,  as  well  as  the  excretions.  The  only  diluent  is  water,  which 
is  given  in  various  forms.  Thus,  the  natural  medicinal  waters  owe 
much  of  their  value  to  the  large  quantity  of  water  they  contain.  It 
is  evident  that  when  a quart  of  water  more  than  usual  is  taken  into 
the  system,  it  must  while  it  stays  there  lessen  the  concentration  of  the 
bodily  liquids,  and  must  finally  in  some  way  find  an  exit  from  the  body. 
The  increased  excretion  even  of  water  means  increased  action  in  the 


eliminating  glands  ; and  the  water  passing  out  of  the  blood  must  always 
carry  with  it  more  or  less  of  the  soluble  matters  contained  in  the  same, 
so  that  while  the  percentage  of  solid  matter  in  the  urine  or  in  the  sweat 
may  be  lessened  by  large  potations  of  water,  the  actual  amount  elimi- 
nated is  no  doubt  increased.  Hence  water  acts  not  only  as  a diluent, 
but  also  as  a depurant. 

It  is  especially  in  regard  to  the  urinary  organs  that  water  is  em- 
ployed medicinally,  with  three  distinct  possible  objects.  Thus,  it  may 
be  used  simply  to  aid  the  re-establishment  of  completely  or  partially 
suppressed  renal  secretion.  In  acute  Bright's  disease  water  has  been 
found  to  be  an  efficient  diuretic,  increasing  very  remarkably  the  urinary 
excretion,  relieving  the  irritation  of  the  kidneys,  and  aiding  the  return 
to  health.  In  these  cases  at  least  half  a pint  of  water  should  be  taken 
every  two  hours.  I have  tried  it  in  chronic  Bright’s  disease,  and  found 
it  to  work  well  in  some  cases ; but  in  others,  no  increase  of  the  mine 
taking  place,  the  water  accumulated  in  the  system  and  added  to  the  dis- 
tress.  Again,  dilution  of  the  urine  is  often  important,  as  in  gonorrhoea , 
or  when  there  is  a tendency  to  the  formation  of  either  gravel  or  calculi. 
Water  is  also  used  as  a depurant  in  chronic  disorders  in  which  there  is 
no  organic  disease,  but  an  habitual  torpor  of  the  emunctones— cases 
in  which  the  liver  is  said  to  be  torpid,  and  in  which  there  is  a foul 
tonuue,  habitual  costiveness,  and  a scanty  urine  with  a tendency  to 
the  formation  of  a lateritious  deposit!  In  these  cases  a couple  of 
tumblerfuls  of  water  upon  rising  will  often  produce  a stool  after  brea  v- 
fast  as  well  as  increaso  the  flow  of  urine.  Very  generally  a mild  saline 
maybe  advantageously  added  in  small  quantity  to  the  water;  and  sue 
natural  mineral  waters  as  those  of  Saratoga  are  especially  beneficial.^ 


* For  experimental  evidence  that  water  in  rabbits  does  increase  the  flow  of  bile,  see 
Zawilski,  Centralbl. /Ur  Ghir.,  1S77,  p.  '-7. 
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In  the  present  class  are  included  those  materials  used  by  the  physi- 
cian as  external  applications  to  exclude  the  air  and  to  protect  inflamed 
dermal  or  other  tissues.  Sufficient  has  already  been  said  in  regard  to  the 
importance  of  the  exclusion  of  the  air,  under  the  heading  of  Emollients. 
It  is  evident  that  the  latter  class  of  remedies,  as  well  as  demulcents 
act  as  protectives ; but  the  class  of  Protectives  proper  seems  necessary 
or  the  consideration  of  certain  remedies  which  act  more  plainly  in  a 
mechanical  method  in  defending  the  skin  against  external  agencies. 

irst  to  be  considered  under  the  present  class  are  certain  plasters 
used  to  protect  the  skin  and  raw  surfaces  from  external  influences.’ 
The  adhesive  plaster  ( Emplastrum  Resina,  TJ.S.)  is  used  enormously  for 
mechanical  purposes.  It  does,  however,  irritate  the  skin  somewhat 
and  consequently  is  rarely  employed  where  protection  is  the  only 

Mumki  V Sa"  t er  Ic,reumstance8.  the  l«“l  Poster  ( JSmplastnm 
n ml U-S')  Cf  the  S°ap  plaSter  (EmPlastru?n  Saponis,  U.S.)  is  prefera- 
9ubstaD“s  are  fre«  irritant  properties,  but  are  very 
slightly  adhesive,  and  are  scarcely  used  except  to  protect  the  shin  from 
pi essure  or  friction,  as  when  bed-sores  are  threatened.  They  should  be 
sp^ad  upon  very  soft  kid.  It  is  also  very  important  that  they  be  not 
so  thick  or  hard  as  to  lose  their  pliability.  If  they  are  stiff  by  their 
movements  during  the  motions  of  the  body  they  may  do  much  harm. 

COLLODIUM— COLLODION.  U.S. 

, 7fhen  anT  finely-divided  ligneous  body,  like  raw  cotton,  is  steeped 
foi  a few  minutes  in  a mixture  of  nitric  acid  of  the  specific  gravity^f 
1.5  and  concentrated  sulphuric  acid  nnd  tton  . ^ 

washed,  and  dried,  it  gain's  about  A„ty  per  ceTta J T'f? 
converted  into  pyroxylin,  or  gun-cotton.  The  change  el  1st’  “ the 
substitution  of  nitryl  (NO,)  for  a portion  of  the  hydrogen TW  !t 
a number  of  varieties  of  gun-cotton  Tho  + 7 & • I ieie  aie 

adone  adapted  for  gunnery,  is  W^^rtTtT^T011’ 
the  less  highly  nitrated  variety,  and  is  not  fit  for  »qa  • a-  0 ubl®  as 
officinal  pyroxylin  ( Pyroxylinum , U.S.)  is  one  of  the  n Th° 

ties  of  gun  cotton,  but  is  L so.ih.e  l any  exten  , Xr  ° Ta™' 

surr^^i^r:^’  r ftr  m th°  ~ 

system  when  taken  internally,  it  is  not  at”alUoM  l'°  UP°D  th° 

oniy  use  in  medicine  is  in  theLnufccC^ 
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is  officinally  prepared  by  dissolving  two  hundred  grains  of  pyroxylin 
in  a mixture  of  twelve  and  a half  fluidounces  of  stronger  ether  and 
three  and  a half  fluidounces  of  stronger  alcohol.  It  is  a colorless, 
slightly  opalescent  liquid,  of  a syrupy  consistence,  and  smelling  strongly 
of  ether.  By  long  standing  it  deposits  a layer  of  fibrous  matter,  and 
becomes  more  transparent.  This  layer  should  be  reincorporated,  by 
agitation,  before  the  collodion  is  used.  When  it  is  applied  to  the  skin, 
and  the  menstrua  are  allowed  to  evaporate,  collodion  forms  a coloiless, 
transparent,  flexible,  and  strongly  contractile  film,  which  adheies  very 
closely,  and  cannot  be  readily  removed  by  washing,  motion  of  the  part, 
or  external  mechanical  force.  As  this  coating  is  perfectly  impervious 
to  air  and  water,  collodion  is  much  used  in  surgery  for  various  purposes. 

It  is  evident  that  care  should  be  used  in  its  application  to  abscesses 
and  discharging  wounds,  lest  it  should  prevent  the  discharge  of  pus. 
Small  fresh  wounds  are  often  very  advantageously  dressed  in  the  fol- 
lowing manner,  especially  cuts  on  the  fingers  and  about  the  head.  If 
necessary,  the  hair  should  first  be  shaved  off  the  part,  and  then  a piece 
of  coarse  gauze  or  mosquito-netting,  of  suitable  size  and  shape,  should 
be  laid  so  as  to  cover  the  wound  and  extend  across  each  side  from  half 
an  inch  to  an  inch  and  a half,  according  to  circumstances.  One  end 
should  then  be  tightly  fastened  to  the  skin  by  repeated  applications 
of  the  collodion  with  a camel’s-hair  brush.  When  the  adhesion  has 
become  sufficiently  firm,  the  gauze  should  be  drawn  so  as  to  close  the 
wound  tightly,  and  while  it  is  held  in  position  the  collodion  should  be 
applied  all  over  it.  As  the  collodion  contracts  during  drying,  the  wound 
is  more  and  more  tightly  closed  and  bound  together. 

The  contraction  of  the  collodion  film  is  a great  drawback  to  its  use 
for  certain  purposes.  This  can  be  in  great  measure  obviated  and  the 
film  made  more  pliable  by  the  addition  of  from  eight  to  ten  drops  of 
castor  oil  to  the  ounce  of  the  liquid.  Under  the  name  of  Flexible  Col- 
lodion (Collodium  Flexile ),  the  U.S.  Pharmacopoeia  directs  a preparation 
very  similar  to  that  just  spoken  of.  It  contains  twenty  grains  of  Canada 
turpentine,  besides  ten  grains  of  castor  oil,  to  the  ounce  ; and  pioba b y 
the  stimulant  effect  of  the  terebinthinate  will  make  itself  apparen 
upon  some  susceptible  skins.  Whenever  collodion  is  used  simply  as  a 
protective,  one  of  these  modified  preparations  is  much  preferable  to  the 
pure  article.  Any  principle  which  is  soluble  in  a mixture  of  ether  and 
alcohol  may  be  added  to  collodion,  and  in  this  way  medicinal  substances 
be  applied  to  the  external  surfaces.  The  films  formed  are  often 

less  firm  and  adhesive  than  those  of  the  simple  collodion. 

Solution  of  Gutta-Percha  (. Liquor  Gutta-Percha,  U.S.)  is  made  by  dis- 
solving small  pieces  of  gutta-percha  in  chloroform.  When  it  « applied 
to  th/skin,  a thin  elastic  adhesive  film  is  left,  which  protects  the  parte 
from  the  air  It  is  a very  elegant  preparation  for  use  in  small  cuts, 
abrasions,  chapped  lips,  and  the  little  injuries 
province  of  domestic  medicine  rather  than  that  of  the  \ 


DIVISION  II— EXTRANEOUS  REMEDIES. 


These  are  drugs  which  are  employed  not  to  act  directly  upon  the 
human  system  or  upon  any  of  its  tissues,  but  upon  some  extraneous 
material  or  entity,  either  in  the  cavities  of  the  body  or  upon  its  exterior. 
Thus,  an  antacid  neutralizes  acid  in  the  stomach,  or  an  anthelmintic 
kills  the  tapeworm  in  the  intestines,  or  a disinfectant  destroys  poisonous 
emanations  in  the  exterior  world  and  thereby  wards  off  disease. 


FAMILY  I- A AT  ACIDS. 

Antacids  are,  strictly  speaking,  substances  which  are  capable  of 
neutralizing  acid.  The  class,  as  here  defined,  contains  those  remedies 
winch  in  medicine  are  used  for  the  purpose  of  neutralizing  an  excess 
of  acidity  m the  primae  vise.  They  are  almost  solely  employed  in  forms 
of  dyspepsia.  Without  doubt,  cardialgia , gastric  uneasiness,  “ heartburn  ” 
and  the  rising  of  sour  water  in  the  mouth,  are  often  the  result  of  too 
much  acid  m the  stomach,  perhaps  secreted  by  a perverted  glandular 
action  but  more  probably  in  the  great  majority  of  cases  formed  by  fer- 
mentative changes  in  the  partially-digested  food.  As  excessive  acidity 
of  the  stomach  causes  gastric  uneasiness  and  derangement,  so  will  a 
similar  condition  of  the  intestinal  canal  cause  pain  and  splsm  and 
functional  disturbance  in  the  bowels.  This  is  seen  most  frequently  in 
infants  and  is  very  often  associated  with  a diarrhoea  in  which  the  pas 
sages  have  a green  color,  similar  to  that  of  spinach,  and  hence  \re 
sometimes  spoken  of  as  “ spinach-stools.”  In  diarrhoea  of  this  character 

In  the  iwVsti^rnT"8  ^ °f  ^“zing  the  acid 

bis  is  dependent  upon  an  effect  pointed  out  by  Claude  Bernard  tl  ’ 

;:sZ7TZ  lAAfA j A 80  of  the  — " 

Of  bene4t  being  <We(1  fr„m  an 
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increased  as  the  patient  goes  on  talcing  it,  but,  on  the  contrary,  being 
diminished  gradually,  while  relief  from  the  recurrence  of  heartburn 
continues  still  to  be  experienced.” 

Sick  headache  is  sometimes  dependent  upon  gastric  irritation  pro- 
duced by  an  excess  of  acid  in  the  stomach.  This  true  sick  headache 
is  generally  to  be  distinguished  from  migraine  by  the  early  occurrence 
of  the  stomach-symptoms,  either  as  heartburn,  nausea,  vomiting,  or 
simple  gastric  distress,  and  by  the  fact  that  the  pain  comes  on  with  an 
attack  of  blindness  or  of  dizziness,  and  is  not  limited  to  any  one  spot, 
as  the  supraorbital  or  other  neuralgic  foci,  but  is  felt  all  across  the 
brows.  In  this  form  of  cephalalgia  antacids  often  afford  relief. 

Various  substances  which  have  already  been  discussed  in  this  work 
are  excellent  antacids,  most  of  them  uniting  this  to  other  medicinal 
properties.  Thus,  when  a stimulating  antacid  is  desired,  as  is  very  often 
the  case  in  sick  headache,  half  a drachm  of  the  aromatic  spirit  of  harts- 
horn may  be  taken,  well  diluted  with  water.  Again,  when  a laxative 
antacid  is  desired,  a teaspoonful  to  a tablespoonful  of  magnesia  may  be 
exhibited.  Potassa  and  its  carbonates  have  already  been  dwelt  upon 
with  sufficient  detail.  They  may  be  used  as  antacids ; but,  as  they 
exert  other  powerful  influences  upon  the  system,  they  are,  I think,  not 
so  generally  useful  as  the  soda  preparations.  Nevertheless,  the  Solution 
of  Potassa  ( Liquor  Potassce,  TJ.S.)  is  largely  employed  as  an  antacid. 
It  is  a colorless,  water-like  liquid,  of  a strong,  acrid,  alkaline  taste,  and 
is  made  by  boiling  a solution  of  the  bicarbonate  of  potassium  with 
lime.  It  contains  only  five  and  eight-tenths  per  cent,  of  the  alkali,  but 
acts  upon  animal  and  vegetable  substances,  and  imparts  a distinct  soapy 
feel  to  the  fingers  when  they  are  moistened  with  it  and  rubbed  upon 
one  another.  It  is  capable,  in  overdose,  of  acting  as  an  irritant  poison. 
The  dose  is  ten  to  twenty  minims,  well  diluted. 


SODIUM. 

Unlike  potassium,  sodium  and  its  salts  have  very  little  influence 
upon  the  higher  animals.  Frogs  are  much  more  affected,  it  causing 
spinal  convulsions,  and  slowing,  or  even  diastolic  arrest,  of  the  heart 
(Podocaepow,  Virchow's  Archiv,  xxxiii.  507 ; Schonlein,  Arch.  f.  d.  Ges. 
Physiol.,  xviii.  26).  M.  Laffout  affirms  that  sodium  primarily  stimulates 
the  frog’s  heart  ( Compt.-Rend . Soc.  Biolog.,  1880,  p.  282).  Professor  S. 
Ringer  and  Dr.  H.  Sainsbury  find  that  the  sodium  salts  are  capable  ot 
arresting  the  cut-out  frog’s  heart  in  diastole,  the  arrest  being  preceded 
by  very  little  disturbance  of  rhythm:  the  amounts  required  were,  how- 
ever, so  large  that  sodium  salts  can  hardly  be  made  to  kill  ( London 

Lancet,  1882,  ii.  736).  _ . 1or,. 

On  the  other  hand,  Grandeau  (Robin’s  Journal  de  l Anatomxe , 18b4) 
found  that  one  hundred  and  seven  grains  of  the  carbonate  of  sodium 
injected  into  the  vein  of  a dog  produced  only  very  slight  symptoms, 
and  that  thirty-five  grains  of  the  nitrate  similarly  administered  to  a 
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rabbit  caused  only  some  convulsive  movements.  According  to  Gutt- 
mann  ( Virchow’s  Archiv,  Bd.  xxxv.),  however,  the  sodium  salts  thrown 
directly  into  the  blood  in  very  large  amounts  will  slowly  cause  death, 
the  agony  being  very  prolonged,  and,  when  the  chloride  is  used,  con- 
vulsions being  developed.  Both  Podocaepow  and  Guttmann  assert  that 
even  the  largest  doses  do  not  sensibly  affect  the  heart  or  the  temjoera- 
ture ; and  the  latter  observer  further  declares  that  they  are  without 
influence  upon  the  nerve-centres,  the  peripheral  nerves,  or  the  muscles. 
If  this  be  the  case,  however,  it  is  difficult  to  perceive  how  they  can 
cause  death ; and  the  earlier  experiments  of  Podocaepow  indicate  that 
they  do  exert  a very  feeble  action  upon  the  peripheral  nerves  or  the 
muscles. 


Upon  the  blood*  the  immediate  influence  of  the  sodium  salts  is  very 
slight,  for  Podocaepow  asserts  that  one  part  dissolved  in  twelve  parts 
of  blood  does  not  affect  either  the  physical  characters  of  the  red  cor- 
puscles or  the  intensity  of  the  ozone  reaction ; whilst  Dr.  H.  G.  Beyer, 
as  the  result  of  experiments  made  upon  terrapins,  comes  to  the  conclu- 
sion that  sodium  salts  excite  first  the  ganglia  of  the  vaso-dilator  nerves, 
and  afterwards  those  of  the  vaso-motor  nerves  ( Med . News,  Sept.  4, 
1886);  and  Dr.  T.  W.  Mills  ( Canada  Med.  and  Surg.  Journ.,  March’ 
1886)  finds  that  the  carbonate  of  sodium  has  a distinct  effect  in  stimu- 
lating the  heart  of  the  fish.  Curci  (Bond.  Med.  Record,  Oct.  15,  1886) 
also  finds  that  the  sodium  salts  increase  the  blood-pressure  after  the 
destruction  of  the  oblongata,  and  believes  that  they  influence  the 
peripheral  vaso-motor  nerves.  Professor  S.  Ringer  (Brit.  Med.  Journ., 
April,  1885)  states  that  while  the  lime  salts,  added  to  distilled  water 
circulating  through  the  isolated  frog’s  heart,  stimulate  and  prolong  the 
ventricular  contractions,  the  sodium  salts  fail  to  have  this  effect,  also 
that  in  the  frog  the  sodium  salts  have  a very  distinct  influence  upon 
the  muscles  (Ibid.,  July  19,  1884). 

The  effect  of  the  continuous  exhibition  for  a few  days  of  laro-e 
amounts  of  salt  upon  the  human  organism  has  been  elaborately  inves- 

^ ManCh  (ArcMv  Vereins  Gemeinschaft  Arbeiten,  Bd.  vi.  p. 
369,  1863),  and  found  to  be  very  feeble.  At  first  there  was  a slight  dimi- 
nution of  excretion,  and  a corresponding  gain  of  the  body  in  weight  • 
but  after  a time  the  excretions  increased,  and  the  weight  of  the  body 
decreased.  The  variations  in  excretion  affected  chiefly  the  urine  but 
sometimes  the  perspiration  and  faeces  were  also  influenced.  The  urine 

Xcted ! alkalinG’  bUt  itS  80Hd  inSrcdients  ™re  scarcely  at  all 

Although  a certain  amount  of  the  sodium  salts  is  a necessary  food  for 

* Professor  Kowalewsky  records  in  the  Oentralbl.f.  Med  Wiesen  1SS?  tlm  n r 
e'aborate  study  of  the  effects  of  addins;  eithor  in  solid  form  ’ ^ ^ °f  "" 

of  potassium,  sodium,  lithium,  and  ammonium  to  tho  blood  'a"  H h ?°1Ut'°n’  SftHs 

to  connect  this  influence  with  tho  off  t r n • • As  it  is  not  possible  at  present 

•»*».  d-»  *■«  ■»*.  * 
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the  higher  animals,  yet  it  is  very  doubtful  whether  an  habitual  excess 
of  them  has  any  decided  effect  upon  nutrition.  MM.  Damourette  and 
Hyades  claim  that  the  elimination  of  urea  and  uric  acid  ( Journ . de 
Therap.,  1880,  440)  is  markedly  increased ; but  an  examination  of  their 
experiments  will  show  that  this  conclusion  is  not  warranted  by  them, 
and  in  a series  of  experiments  with  the  phosphate,  acetate,  and  sul- 
phate of  sodium,  Dr.  I.  Mayer  ( Zeitschr . f.  Klin.  Med.,  1881,  82-95) 
found  no  increase,  and  the  experiments  of  A.  Ott  on  the  dog  gave  the 
same  results  ( Hoffmann  u.  Schwalbe's  Jahresbericht , 1883.  220).  Plouriez 
( Compt.-JRend .,  t.  xxv.)  believes  that  the  chloride  has  a tonic  influence: 
he  analyzed  his  blood  after  he  had  used  daily  one  hundred  and  fifty 
grains  of  salt  beyond  the  ordinary  amount  for  three  months,  and  again 
after  he  had  taken  only  the  usual  quantity.  The  red  corpuscles  were 
very  decidedly  more  numerous,  the  fibrin  was  slightly  more  abundant, 
and  the  albumen  decidedly  less  abundant,  at  the  first  analysis  than  at 
the  second. 

As  Bidder  and  Schmidt  ( Canstatt’s  Jahresbericht , 1852)  assert  that 
the  hydrochloric  acid  of  the  gastric  juice  is  derived  from  chloride  of 
sodium,  and  as  Rabuteau  (L' Union  Med.,  t.  xii.  p.  186,  1871)  found  that 
in  dogs  with  gastric  fistula  both  the  quantity  and  the  acidity  of  the 
gastric  juice  are  decidedly  increased  by  the  use  of  salt  meat,  it  would 
appear  probable  that  common  salt  acts  as  a tonic  by  increasing  the 
digestive  power.  On  the  other  hand,  it  is  well  known  that  physiolo- 
gists are  still  disputing  as  to  whether  free  hydrochloric  acid  exists 
at  all  in  the  gastric  juice.*  Further,  it  is  certain  that  pepper  or  any 
similar  condiment  will,  by  its  local  action,  increase  the  flow  of  gastric 
juice ; and  in  Rabuteau’s  experiments  the  mere  local  irritation  of  the 
salt,  or  the  difficult  digestion  of  the  preserved  meat,  may  have  given 
rise  to  the  increased  secretion  by  the  stomach. 

The  experiments  of  Dr.  S.  W.  Lewaschen  prove  that  the  carbonate, 
the  sulphate,  or  the  phosphate,  given  to  dogs  with  biliary  fistula,  in- 
creases very  markedly  the  liquidity  of  the  bile  by  diminishing  the  per- 
centage of  solids.  The  salicylate  of  sodium  acted  similarly  to  but  much 
more  "powerfully  than  these  salts.  These  experiments  are  in  accord 
with  clinical  experience,  which  shows  that  the  alkaline  salts  ot  sodium 
given  one  to  two  hours  after  meals  in  full  doses  are  of  decided  value 
in  the  treatment  of  gall-stones  and  various  affections  associated  with 
excessive  viscidity  of  the  biliary  secretion. 


Soda  US.— Caustic  Soda  is  prepared  by  the  evaporation  ot  the 
liquor,  and  occurs  in  grayish-white  fragments,  which  deliquesce  when 
exposed  to  the  air ; but,  as  the  fluid  absorbs  carbonic  acid  and  the  soda 


* See  Bernard's  Physiologic  Expfrimentale,  t.  li.  p.  393,  also  Phila.  Med.  Times,  yol.  v., 
and,  for  a discussion  of  the  subject,  Professor  F.  G.  Smith’s  note  to  the  American  edition 
Marshall' » Physiology,  p.  530;  also  Longet’s  Physiologic,  Pans,  1861,  t.  i.  p.  1.  • 
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in  it  is  converted  into  an  efflorescent  carbonate,  the  liquid  is  after  a 
time  converted  into  a white  powder.  Caustic  soda  is  powerfully  cor- 
rosive. Liquor  Sodce,  XJ.S. — Solution  of  Soda. — A colorless,  exceedingly 
acrid  liquid,  containing  about  five  per  cent,  of  hydrate  of  sodium,  and 
having  the  specific  gravity  1.059.  It  is  made  by  the  action  of  milk  of 
lime  upon  a solution  of  carbonate  of  sodium. 

Sodii  Carbonas,  U.S. — Carbonate  of  Sodium  occurs  in  colorless  crys- 
tals, which  rajndly  effloresce  on  exposure  to  the  air,  and  fall  into  a 
white  powder.  The  taste  and  reaction  are  strongly  alkaline.  It  is 
very  soluble  in  water,  insoluble  in  the  air.  The  chief  native  mate- 
rials from  which  it  is  manufactured  are  common  salt  and  sulphate 
of  sodium.  As  it  occurs  in  commerce,  carbonate  of  sodium  is  suffi- 
ciently pure  for  ordinary  use.  When  carbonate  of  sodium  is  heated, 
its  water  of  crystallization  is  driven  off,  and  the  officinal  Dried  Car- 
bonate ( Sodii  Carbonas  Exsiccatus,  U.S.)  is  left.  This  may  be  given  in 
pill-form.  Commercial  Bicarbonate  of  Sodium  ( Sodii  Bicarbonas  Venalis , 
U.S.)  is  a white,  opaque  powder,  containing  variable  amounts  of  soda 
not  fully  saturated  with  carbonic  acid.  Pure  Bicarbonate  of  Sodium 
( Sodii  Bicarbonas , U.S.)  should  always  be  selected  for  internal  use. 
The  antacid  dose  of  these  preparations  is  ten  to  twenty  grains. 

Therapeutics. — The  fact  that  soda,  in  moderate  amount,  has  no 
depressing  action,  and  indeed  very  little,  if  any,  influence  upon  the 
general  system,  renders  it  preferable  to  potash  in  cases  of  acidity  of 
the  prim®  vi®.  It  is  par  excellence  the  alkali  for  acid  dyspepsia.  On 
the  other  hand,  the  circumstance  clearly  established  by  Ur.  Roberts 
( Urinary  and  Renal  Diseases , Amer.  ed.,  1866,  p.  240),  that  it  is  less 
powerful  as  a solvent  of  uric  acid  than  its  sister  alkali,  together  with 
the  property,  believed  to  belong  in  a much  greater  degree  to  potash, 
of  preventing  the  formation  of  uric  acid,  makes  soda  of  very  inferior 
value  in  uric  acid  gravel  or  uric  acid  diathesis.  When  in  any  case  it  is 
desirable  simply  to  render  the  urine  alkaline,  and  at  the  same  time 
to  avoid  depressing  the  system  generally,  soda  would,  on  theoretical 
grounds  at  least,  seem  preferable. 

Sodii  Acetas,  U.S  .—Acetate  of  Sodium  is  a white,  slowly  efflorescent 
salt,  which  occurs  in  long  prisms  of  a sharp,  bitterish  taste.  It  has 
been  supposed  to  have  the  same  remedial  powers  as  acetate  of  potas- 
sium ; but  this  is  certainly  a mistake.  It  is  rarely  if  ever  used  in 
medicine.  Nitrate  of  Sodium,  although  officinal,  is  not  used  as  a thera- 
peutic agent. 

CALX— LIME. 

. theraPeutlc  ProPerties  of  slaked  lime  are  dependent  chiefly  upon 

its  alkalinity  and  its  astringency.  It  does  not  possess  the  latter  prop- 
erty m an  eminent  degree,  yet  its  preparations,  when  properly  diluted 
whiten  and  lessen  the  secretion  of  mucous  membranes  to  which  they 


842 


EXTRANEOUS  REMEDIES. 


are  applied.  It  also  appears  to  have,  as  it  were,  a sedative  influence 
upon  mucous  membranes,  lessening  their  irritability.  Caustic  or  un- 
slaked lime  is  a powerful  caustic,  but,  except  in  the  form  of  Vienna 
paste,  is  rarely  if  ever  used  as  such.  It  is  more  soluble  in  cold  than  in 
hot  water.  At  60°  F.  it  requires  about  seven  hundred  times  its  weight 
of  the  liquid  to  dissolve  it.  It  is  much  more  soluble  in  syrup  than  in 
pure  water. 

Liquor  Calois,  U.S. — Solution  of  Lime. — Lime-water  is  a colorless 
liquid,  having  the  sp.  gr.  1.0015,  and  containing  about  0.15  per  cent,  of 
lime.  It  has  an  alkaline  taste,  and  is  nearly  destitute  of  irritant  prop- 
erties. On  exposure  to  the  air  it  becomes  turbid,  or  forms  a crust  upon 
the  surface,  or  deposits  a precipitate,  owing  to  the  absorption  of  car- 
bonic acid  from  the  air  and  the  conversion  of  the  lime  into  a carbonate. 
Twenty  minims  of  syrup  of  lime  ( Syrupus  Calais , U.S.)  equal  a fluid- 
ounce  of  lime-water. 

Therapeutics. — Lime-water  is  used  internally  exclusively  for  its 
effects  upon  the  primse  vise.  In  vomiting , from  almost  any  cause  except 
acute  gastritis,  equal  parts  of  lime-water  and  milk  afford  an  elegant, 
simple,  and  much-used  remedy.  If  the  vomiting  be  severe,  all  other 
food  should  be  inhibited,  and  one  or  two  tablespoonfuls  of  the  mixture 
given  every  half-hour, — the  quantity,  as  well  as  the  proportion  of  milk, 
being  increased  as  the  stomach  is  able  to  bear  it.  As  lime-water  when 
put  in  milk  prevents  the  formation  of  dense  coagula,  it  is  often  added 
with  advantage  to  that  fluid  when  used  as  food  for  infants,  or  for  adults 
with  weak  digestion.  As  an  alkaline  astringent,  the  syrup  is  often 
useful  in  diarrhoea  in  doses  of  one  to  two  fluidrachms  well  diluted. 

Externally,  lime-water  has  been  used  as  a wash  in  various  skin-dis- 
eases, especially  in  tinea  capitis : it  is  also  applied  to  ulcers , and  is  said 
to  have  a very  marked  influence  in  lessening  the  amount  of  discharge. 
When  mixed  with  an  equal  bulk  of  linseed  or  olive  oil  (. Linimentum 
Calcis , U.S.),  lime-water  is  a favorite  application  for  recent  burns  : the 
thick,  soapy  liquid  which  is  formed  is  sometimes  spoken  of  as  Carron 
Oil,  from  the  name  of  the  iron-works  at  which  its  reputation  was 
first  made. 

Lime-water  has  the  power  of  dissolving  mucus,  and  also  false  mem- 
brane, and  has  therefore  been  introduced  as  a local  remedy  in  pseudo- 
membranous croup  and  in  diphtheria.  It  is  sometimes  used  by  causing 
the  patient  to  inhale  the  vapors  of  slaking  lime ; but  a better  method 
is  to  pulverize  lime-water  by  means  of  an  atomizer  and  direct  the  spray 
upon  the  back  of  the  fauces  while  the  patient  is  respiring  deeply.  The 
application  should  be  made  every  two  or  three  hours,  and,  in  patients 
of  sufficient  age  to  allow  of  its  being  thorough,  is  often  verj'-  service- 

ahle.  . „ ,, 

Soluble  preparations  of  lime  are  uot  devoid  of  influence  upon  the 

general  tissues  of  the  body,  but  it  is  not  probable  that  they  are  sufli- 
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ciently  active  to  cause  any  appreciable  effect  when  given  in  therapeutic 
doses.  Professor  Ringer  has  found  that  the  calcium  salts  have  the 
power  of  increasing  and  prolonging  muscular  contractility  when  they 
are  brought  into  contact  with  an  isolated  voluntary  muscle  or  with  the 
heart  of  the  frog  ( New  York  Med.  Record,  vol.  xxxi.).  Dr.  H.  G.  Beyer 
{Med.  News , Sept.  1886)  states  that  the  same  salts  cause  contraction  of 
the  blood-vessels  of  the  terrapin. 


CARBONATE  OP  CALCIUM. 

Chalk  is  the  native,  friable  carbonate  of  calcium,  a milk-white,  soft 
solid,  of  an  insipid,  earthy  taste,  insoluble  in  water,  wholly  soluble, 
with  effervescence,  in  dilute  muriatic  acid.  Creta  Prceparala,  U.S. — 
Prepared  Chalk  is  chalk  freed  from  impurities  by  pulverization,  leviga- 
tion,  and  elutriation ; a white,  perfectly  smooth  powder.  Calcii  Car- 
bonas  Prcecipitatus,  U.S .—Precipitated  Carbonate  of  Calcium  is  a white 
powder,  free  from  grittiness,  which  is  made  by  precipitating  chloride 
of  calcium  with  carbonate  of  sodium. 

Therapeutics. — Carbonate  of  calcium  in  its  different  forms  is  used 
internally  as  an  antacid  and  a very  mild  astringent.  As  none  of  the 
salts  which  it  forms  are  purgative,  it,  with  the  other  preparations  of 
lime,  is  the  best  antacid  when  diarrhoea  is  present.  The  crude  chalk 
should  never  be  used,  but  the  other  preparations  are  probably  of  equal 
value.  Some  practitioners  claim,  however,  that  the  oyster-shell  is  more 
acceptable  to  delicate  stomachs,  on  account  of  the  animal  matter  which 
it  contains ; and,  under  the  name  of  Castillon's  Powder,  a mixture  of 
salep,  tragacanth,  sago,  of  each  three  parts,  prepared  oyster-shell  one 
pait,  and  cochineal  sufficient  to  color  it,  has  been  much  used  in  obsti- 
nate summer  diarrhoeas.  A drachm  of  this  is  boiled  in  a pint  of  milk, 
and  the  decoction  taken  as  food  ad  libitum.  The  dose  of  carbonate 
of  calcium  is  twenty  grains  to  a drachm.  Chalk  Mixture  {Mistura 
Greta,  U.S.)  is  generally  preferred  to  the  powder.  It  contains  thirty 
grains  of  the  chalk  to  the  ounce,  and  is  given  in  doses  of  one  to  two 
tablespoonfuls.  It  is  often  combined  with  laudanum  or  paregoric  and 
tincture  of  kino  or  catechu. 

Externally , prepared  chalk  and  precipitated  carbonate  of  calcium 
are  used  as  desiccants  and  protective  applications  to  ulcers  and  chronic 
burns,  also  in  excessive  sweating  of  the  feet,  and  in  intertrigo  and  other 
affections  of  the  skin. 


FAMILY  II— ANTHELMINTICS. 


These  are  medicines  which  kill  or  cause  the  expulsion  of  intestinal 
worms.  They  are  sometimes  divided  into  vermicides,  those  which  kill, 
and  vermifuges,  those  which  expel ; but  there  is  little  or  no  practical  use 
in  the  division.  It  is  of  much  greater  importance  to  establish  the  re- 
lations between  these  drugs  and  the  different  species  of  entozoa,  since 
clinical  experience  has  demonstrated  that  an  anthelmintic  very  efficient 
against  one  form  of  intestinal  worm  may  be  not  injurious  to  another 
species.  Therapeutically  considered,  the  entozoa  may  be  divided  into 
the  Tapeworms  ( Taeniae),  the  Round-worms  ( Lumbrici ),  and  the  Seat-worms 
( Ascarides).  The  last  of  these  differ  from  the  others  in  that  they  are 
to  be  attacked  solely  by  enemata. 

It  is  obvious  that  the  value  of  an  anthelmintic  depends  not  only 
upon  its  power  of  poisoning  the  articulate,  but  also  upon  its  harmless- 
ness as  regards  the  patient.  Thus,  it  is  the  eminent  combination  of 
these  qualities  that  renders  the  infusion  of  quassia  so  valuable  in  cases 
of  seat-worms,  while  carbolic  acid,  though  very  efficient,  should  never 
be  used  against  the  same  parasite,  since  it  has  greatly  imperilled,  if  it 
has  not  destroyed,  the  life  of  the  patient  when  so  employed. 

There  are  certain  general  rules  which  govern  the  administration  of 
anthelmintics,  and  which  should  not  be  lost  sight  of.  They  may  be 
summed  up  as  follows : Let  the  alimentary  canal  be  as  empty  as  possi- 
ble, so  that  the  drug  may  act  with  the  greatest  force  upon  the  enemy. 
For  this  reason,  anthelmintics  are  best  administered  early  in  the  morn- 
ing ; and  in  obstinate  cases  the  patient  should  be  required  to  fast  until 
dinner-time. 

If  the  drug  be  not  itself  a purgative,  from  four  to  eight  hours  after 
its  administration  a brisk  cathartic  should  be  administered  ; or  a purga- 
tive dose  of  calomel  may  be  combined  with  it,  as  the  bilious  purging 
induced  by  the  latter  drug  seems  to  be  especially  obnoxious  to  the 
entozoa. 

SPIGELIA— PINKROOT.  U.S. 

The  root  of  Spigelia  Marilandica,  an  herbaceous  perennial,  growing 
in  the  Southern  and  Southwestern  United  States.  It  consists  of  a 
knotty  head,  with  numerous  fine,  crooked,  branching  rootlets.  The 
odor  is  faint  and  peculiar;  the  taste  sweetish  and  slightly  bitter.  It 
contains,  according  to  the  analyses  of  M.  Feneulle  and  of  R H.  Stablen, 
tannic  acid,  fixed  and  volatile  oils,  resin,  and  a bitter  uncrystallizable 
844 


A NTHELMINTICS. 


845 


body;  but  exactly  upon  what  its  virtues  depend  has  not  been  deter- 
mined. 

Physiological  Action. — According  to  the  investigation  of  Dr.  H. 
A.  Hare  ( Medical  News , March  12,  1887),  spigelia  produces  in  the  frog 
exophthalmia,  excessive  muscular  weakness,  los3  of  reflex  activity,  and 
slowing  of  the  heart,  with  at  first  increase  of  power  of  the  systolic 
contractions  but  afterwards  arrest  in  a condition  of  semi-diastole.  In 
the  dog  the  drug  produces  hurried  respiratory  movements,  retching, 
wide  dilatation  of  the  pupil,  internal  strabismus,  marked  exophthalmia, 
muscular  weakness  and  loss  of  co-ordination,  and  at  last  sleep,  passing 
into  coma  and  death  from  failure  of  respiration.  The  loss  of  muscular 
power  and  of  reflex  activity  is  spinal,  both  motor  and  sensory  nerve- 
trunks  escaping.  Moderate  doses  produce  in  the  warm-blooded  animals 
slowing  of  the  pulse,  with  fall  of  the  arterial  pressure.  As  the  pulse  is 
not  affected  after  section  of  the  vagi,  the  slowing  is  probably  the  result 
of  central  inhibitory  stimulation.  The  fall  of  arterial  pressure  seems 
to  be  chiefly  the  result  of  an  action  upon  the  heart,  since  asphyxia 
causes  at  such  times  an  immediate  rise  in  the  pressure, — i.e.,  vaso-motor 
spasm.  The  observations  of  Drs.  Hodge  Thompson  ( Inaug . Diss., 
quoted  by  Eberle),  Eberle  ( Materia  Medica  and  Therapeutics,  vol.  i.), 
and  Spalsburg  ( Boston  Med.  and  Surg.  Journ.,  1885)  have  shown  that 
in  overdose  it  causes  in  man  acceleration  of  the  pulse,  dilatation  of  the 
pupils,  heat  and  dryness  of  the  skin,  flushing  and  a swollen  appearance 
of  the  face,  with,  in  Eberle’s  cases,  talkative  delirium.  Two  fatal  cases* 
of  poisoning  by  it  are  said  to  have  been  recorded. 


Therapeutics.  Spigelia  is  a most  efficient  remedy  in  cases  of  the 
round-worm,  and  is,  when  given  within  the  bounds  of  moderation, 
entirely  safe.  It  appears  to  narcotize  the  worm,  and  requires  the  use 
of  a brisk  cathartic.  The  fluid  extract  ( Extraction  Spigelice  Fluidum, 
TJ.S.)  is  efficient  in  doses  of  two  fluidrachms.  A better  preparation  is 
the  Fluid  Extract  of  Spigelia  and  Senna  ( Extractum  Spigelice  et  Sennce 
Fluidum,  U.S.  1870),  which  is  much  liked  by  children  on  account  of 
its  agreeable  taste.  The  dose  for  an  adult  is  fgss;  for  a child  two 
years  old,  f 3ss  to  f 3i,  repeated  every  four  hours  until  it  purges. 

Azedarach,  U.S,  the  bark  of  the  root  of  Melia  Azedarach,  or  Pride 
of  China,  is  used  in  the  South  as  a remedv  for  the  rnnmi.wn™  t+  in 


Che  nopodium,  U.S,  or  Wormseed,  is  the  fruit  of  Chenopodium 


* These  cases  appear  to  have  been  indefinitely  copied,  and  are  of 


are  of  doubtful  authenticity. 
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anthelminticum,  or  Jerusalem  Oak,  a rank,  odorous  plant,  growing 
about  waste  places  in  the  suburbs  of  towns  in  the  United  States.  It 
consists  of  minute,  globular,  light-brown  seeds,  about  the  size  of  a pin’s 
head,  of  a nauseous  odor  and  a pungent  taBte,  due  to  the  volatile  oil 
which  they  contain  in  large  quantity.  Wormseed  Oil  ( Oleum  Chenopodii, 
U.S.)  is  of  a light-yellow  color,  becoming  darker  and  less  fluid  by  age, 
of  a peculiar  powerful  odor  and  a hot  burning  taste.*  It  has  been 
used  in  hysteria , but  is  now  employed  only  as  an  anthelmintic  against 
the  lumbricus,  and  more  rarely  the  tapeworm.  It  is  very  efficient,  and 
ten  drops  of  it  on  sugar  may  be  given  to  a child  three  years  old,  before 
breakfast,  dinner,  and  supper,  for  two  days,  followed  by  a brisk  purge. 

Brayera,  U.S.,  or  Koosso,  is  the  dried  flowers  and  unripe  fruit  of 
Brayera  anthelmintica,  a tree,  native  of  Abyssinia.  They  occur  in 
compressed  greenish-yellow  clusters,  of  a fragrant  balsamic  odor,  and  a 
taste  which  in  a little  while  is  acrid  and  disagreeable.  Koosso  contains 
a volatile  oil,  tannic  acid,  and  a resin,  Koossin  or  Tceniin , discovered 
by  Pavesi.  This  is  crystalline,  white  or  yellowish,  slightly  soluble  in 
water,  freely  so  in  alcohol,  and  was  shown  by  Dr.  Bedall  (Syd.  Soc. 
Year-Book , 1868,  p.  476)  to  be  the  active  principle  of  the  drug,  which 
yields  about  three  per  cent,  of  it.  Brayera  is  a most  efficient  remedy 
against  the  tapeworm,  and  even  in  large  doses  causes  no  greater  incon- 
venience to  the  patient  than  some  nausea,  abdominal  pain,  and  loose- 
ness of  the  bowels.  It  is  generally  not  necessary  to  administer  any 
purgative  with  it,  and  the  worm  is  discharged  dead  with  the  last 
watery  passages.  A half-ounce  of  the  powdered  flowers  is  given  sus- 
pended in  water  ( Infusum  Brayera — §ss  to  Oss,  U.S.)  in  the  morning, 
with  the  usual  precautions  as  to  diet,  or  from  twenty  to  forty  grains  of 
koossin,  wrapped  up  in  a wafer,  may  be  substituted  for  the  crude  diug. 
The  fluid  extract  ( Extr actum  Brayera}  Fluidum,  U.S.)  is  also  efficient  in 
doses  of  half  a fluidounce.  Care  should  be  exercised  in  giving  brayera 
to  pregnant  women,  as  it  is  stated  that  it  has  produced  abortion. 

SANTONICA— SANTONICA.  U.S. 

Levant  Wormseed  consists  of  the  unexpanded  flowers  and  pedun- 
cles of  Artemisia  Contra,  a composite  of  Northern  Middle  Europe  and 
Asia.  It  consists  of  pale,  greenish-brown,  smooth  heads  of  four  oi  live 
tubular  flowers,  of  a very  strong  aromatic  odor  when  rubbed,  and  a 
bitter,  disagreeable  taste.  It  contains  volatile  oil,  resinous  matter,  and 


* In  the  Maryland  Med.  Journ.,  vol.  iv.  p.  20,  Professor  T.  It.  Brown  reports  a case  in 
which  death  was  attributed  to  the  taking  of  an  ounce  or  more  of  wormseed  oil  in  divided 
doses  The  patient  was  found  in  bed  unconscious,  with  vomited  matters  o\er  ns  surroun 
ings  after  some  hours  became  sensible,  relapsed  an  hour  or  two  later  into  heavy  sleep,  was 
again  roused,  and  while  playing  cards  became  aphasic,  deaf  to  conversation  : acutely jensitivo 
to  other  sounds,  and  finally  died  with  hemiplegic  apoplexy.  It  is  plain  tha  the  wor  - 
was  not  the  direct  immediate  cause  of  all  these  symptoms  or  of  the  fatal  result. 
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a crystalline  principle,  Santonin  ( Santoninum , U.S.),  or  Santoninic  Acid, 
which  occurs  in  colorless,  pearly,  four-sided,  orthorhombic  tables,  soluble 
in  from  four  thousand  to  five  thousand  parts  of  cold  and  two  hundred 
and  fifty  parts  of  boiling-  water,  freely  soluble  in  alcohol  and  chloroform, 
moderately  so  in  cold  ether ; insoluble,  or  nearly  so,  in  glycerin.  It 
has  a neutral  reaction,  but  unites  with  alkalies  to  form  salts,  and  hence 
is  freely  soluble  in  alkaline  solutions.  When  slowly  heated,  it  sublimes, 
unchanged,  at  from  165°  to  175°  C.  When  rapidly  heated,  it  is  con- 
verted into  a brownish-red  oil,  which  becomes  carmine-red  upon  the 
addition  of  caustic  potash.  On  exposure  to  sunlight,  or,  more  slowly, 
even  in  the  ordinary  daylight,  the  colorless  crystals  of  santonin  acquire 
a golden-yellow  tint.  If  this  change  be  a chemical  and  not  a mechan- 
ical one,  the  alteration  must  be  very  slight,  since,  according  to  Krauss, 
the  yellow  crystals  conduct  themselves  in  their  chemical  relations  pre- 
cisely as  do  the  colorless  crystals,  and  are  precipitated,  by  the  addition 
of  acid  to  their  alkaline  solutions,  as  colorless  crystals. 

Physiological  Action.— Santonin  is  said  to  have  been  first  intro- 
duced into  medical  practice  in  1830,  by  Dr.  Alms,  by  whom  and  by  Dr. 
Kahler  it  was  simultaneously  discovered.  It  is  at  present  used  almost 
so  ely  on  account  of  its  poisonous  action  upon  entozoa,  but  certainly 
has  a very  great  influence  upon  man  and  the  higher  animals  When 
it  is  given  to  dogs  and  rabbits  in  large  doses  it  causes  accelerated 
breathing,  slowing  of  the  pulse,  universal  trembling,  cramps,  free  sali- 
vation, unconsciousness,  convulsions,  dilated  pupils,  and  death.  (See 
experiments  of  Manns,  Das  Santonin,  Marburg,  1851,  of  Eose,  Virchow’s 

’ nnd  0f  T'  Krau“’  Inau9-  Diss'<  Tubingen,  1869.) 
ftei  death  the  lesions  are  not  absolutely  constant,  but  hyperemia  of 

, nerve-centres  and  congestion  of  the  lungs  and  heart  are  nearly 
f^thfrtvT1'  ' I0001*”8  E0Se-  d°«3  1,111  ™«°ver  dosei  of 

*1  Jah;  tHC"t  8,:;“  r z closeIy 

Trans.,  viii.  996)  and  one  ^ ™ quantity  (Pharm . Journ.  and 

destroyed  by  six  Sains  of  L I TV**™  ^ * 8aid  to  been 
(Bull.  Therap  lxxiv  36 ‘D  • f ^ & 01  sufferinS  from  hfematuria* 
toms  in  a child’  four  yea™  old 

Di.  G-nmms  ease  (Schweizer  Zeitsclirift  far  n/r  a m ■ ’ '■  11 

1S52,  p.  493),  a rather  feeble  child,  & years  0^0^^ 

* This  is  probably  a mistaken  observation  the  k • 

containing  blood  (see  p.  848).  ’ bemg  blood-oolored,  and  not 
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doses  of  santonin,  and  was  seized  with  convulsive  tremblings,  which 
increased  in  severity  until  they  became  severe  convulsions,  which  were 
accompanied  by  unconsciousness,  trismus,  pallor  of  the  face,  cold  sweats, 
dilated  pupils,  and  rapid  pulse  and  respiration.  Thirteen  or  fourteen 
hours  after  the  ingestion  of  the  poison,  while  the  patient  lay  on  her 
back,  quiet,  unconscious,  with  moderately-dilated  pupils  and  a slow, 
feeble  pulse,  death  occurred  suddenly.  No  post-mortem  was  allowed. 
The  santonin  is  stated  to  have  been  chemically  pure  and  to  have  been 
used  in  other  cases  with  its  usual  results.  Nine-tenths  of  a grain  of 
santonin  are  said  to  have  caused  complete  unconsciousness  in  a child 
five  years  old  ( Schmidt's  Jahrb.,  Bd.  cci.  p.  128).  Six  grains  of  santonin 
caused  in  a child  five  years  old  epileptiform  convulsions  and  death  in 
thirty -five  minutes  (Dr.  W.  J.  Kilner,  St.  Thomas's  Hospital  Reports , 
vol.  x.).  One  grain  and  a half  produced  in  a child  three  and  a half 
years  old  symptoms  of  the  utmost  severity,  not  reaching  their  maxi- 
mum until  two  days  after  the  ingestion  of  the  poison  ( Therap.  Gaz., 
iii.  210 : for  other  cases,  see  Dr.  C.  Bevill,  Therap.  Gaz.,  iii.  428).  In 
one  case  complete  blindness  persisted  for  nearly  a week.  Great  pallor 
of  surface,  with  a blue  color  around  the  eyes  or  involving  the  whole 
countenance,  has  been  generally  an  early  symptom ; vomiting  has  not 
rarely  been  present,  and  sometimes  has  been  accompanied  by  colicky 
pains.  Besides  these  manifestations,  giddiness,  mental  apathy  or  stupor, 
great  coldness  of  the  surface,  profuse  sweating,  trembling,  mydriasis, 
and  finally  loss  of  consciousness,  with  convulsions,  often  violent  and 
accompanied  by  opisthotonos  and  emprosthotonos,  and  failure  of  inspi- 
ration, are  the  usual  phenomena  of  santonin-poisoning.  The  circula- 
tion seems  to  be  very  little  affected  (case,  Arch,  fur  Exper.  Path,  und 
Pharm.,  vi.  302). 

A very  curious  symptom  caused  by  santonin,  even  when  in  doses 
which  can  scarcely  be  called  toxic,  is  xanthopsia,  or  “yellow-seeing, 
as  the  Germans  term  it.  It  was,  I believe,  first  noticed  by  Calloud, 
and  has  since  been  spoken  of  by  almost  every  writer  upon  the  drug. 
Usually  it  consists  of  a very  deep  yellow  tint  imparted  to  the  landscape 
and  to  every  object  looked  at,  an  effect  perhaps  most  comparable  to  that 
of  looking  through  yellow  glass;  sometimes  this  yellow  is  replaced  by 
green ; and  Heydloff  states  that  he  has  seen  patients  in  whom  the  tint 
was  red,  and  others  in  whom  it  was  blue.  Dr.  Edm.  Rose  has  published 
exceedingly  elaborate  papers  upon  this  chromopsia;  but,  as  the  matter 
is  of  interest  to  the  physicist  and  student  of  optics  rather  than  to  the 
clinician,  I content  myself  with  a reference  to  his  memoirs  ( TTrcAoto’s 
Archiv,  xvi.  233 ; xviii.  15 ; xix.  522 ; xx.  245  ; xxviii.  30).  Santonin 
is  eliminated  probably  in  a more  or  less  altered  condition  by  the  kid- 
neys, and  thus  gives  rise  to  a very  characteristic  symptom  which  has 
not  as  yet  been  spoken  of,— namely,  discoloration  ol  the  urine.  The 
new  color  is  a very  marked  yellow,  which  has  at  first  an  orange  tint, 
but  after  very  large  doses  becomes  saffron-like,  or  sometimes  e\  en  a 
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puiplish  red,  which  has  given  origin  to  the  idea  that  blood  was  present. 
Accoi  ding  to  Manns,  the  addition  of  an  alkali  to  the  yellow  urine  causes 
it  to  become  red.  The  exact  nature  of  the  eliminated  principle  has  not 
been  determined : it  is,  however,  probably  the  result  of  an  oxidation  of 
the  santonin,  as  is  believed  by  Kletzinsky,  who  asserts  that  the  drug 
receives  in  the  system  six  atoms  of  oxygen.* 

The  results  of  the  ingestion  of  large  doses  of  santonin  show  that  it 
has  a very  powerful  action  on  the  organism ; but  as  to  what  portions 
of  the  latter  are  especially  affected  we  have  no  information.  Rose  be- 
lieves that  the  chromopsia  is  due  to  a peculiar  action  of  the  drug  upon 
the  nerve-centres ; but  more  probably  it  is  simply  the  result  of  a very 
taint  staining  of  the  humors  and  other  parts  of  the  eye  by  the  drug, 
and  is  analogous  to  the  similar  phenomenon  sometimes  seen  in  jaun- 
dice. Like  very  many  other  substances  which  escape  through  the 
kidneys,  santonin  increases  the  flow  of  urine,  and,  according  to  Dr. 

Farquharson  (Brit.  Med.  Journ.,  1872),  it  increases  slightly  the  elimi- 
nation of  urea. 


Therapeutics.— Dr.  D.  Dyce  Brown  (Brit,  and  For.  Med.-Chir.  Bev., 
April,  1871),  having  noticed  that  a blind  man  to  whom  he  was  givino- 
santonin  for  worms  recovered  to  an  extraordinary  degree  his  vision,  has 
recommended  it  in  cases  of  loss  of  optic  nerve  power,  and  Dr.  Ogston 
as  used  it  with  more  or  less  complete  success  in  a number  of  cases. 
Although  Dr.  Brown  had  apparently  no  knowledge  of  it,  yet  many 
years  before  his  experience  M.  Guepin  and  M.  Martin  recommended 
the  drug  m amaurosis  {Ann.  de  Therap.,  1862).  M.  Guepin  believes  it 
to  be  especially  useful  in  amaurosis  following  choroiditis  and  iritis 
Whether  the  use  of  santonin  in  diseases  of  the  eye  will  ever  amount 
to  anything,  cannot  at  present  be  told.  The  same  may  be  said  of  its 
use  in  epilepsy  {Brit.  Med.  Journ.,  1876,  ii.  787). 

7 “P“ rim“'t8  made  With  8“ntoni“  in  “aline  solution 

rL™ \ r 1!’  Von  Schrader  (ArA  f-  «<* 

and  thh  7 7 1 '*  18  feeb‘y  ‘°*  to  the  ascarides, 

and  that  it  acts  as  a vermifuge  simply  by  annoying  the  worm  and 

Zr-Ph  , 7 “8  hold  and  allow  itBelf  t0  be  8We*t  out  by  p»*-sa' 

res  This  is.  however,  exceedingly  doubtful.  Santonin  undergoes  in 

Seh,“r  7 C“na  Sl°W  Conversion  int0  “ soluble  santoninatc  Von 

prove  that  T " **  b<>  »»«**••*  accurate,  do  not 

prove  that  the  soluble  santonmate  of  sodium  slowly  and  nersistentk- 

brought  m contact  with  the  worm  does  not  destroy  it,  life  The  i 
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method  of  action  may  be,  ,t  ,s  certainly  very  efficient  against  the- 
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by  adding  caustic  soda  to  the  urine  and  then  «hn1  ° °°  °rat‘0n  oan  rCttdlIy  bo  distinguished 
coloration  proceeds  from  santonin  the  urine  is  denn/^  amyHo  aIcoho,>  wbe",  if  tho 

acid,  the  alcohol  takes  up  only  traces  of  the  coloring^er"  ^ ^ ***  ^ ChrySOPhanio 
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round  or  lumbricoid  worm , but  it  should  either  be  combined  with  or  fol- 
lowed in  about  two  or  three  hours  by  a brisk  cathartic.  The  combina- 
tion of  calomel  and  santonin  has  been  much  commended. 

Toxicology. — It  has  been  denied  that  santonin  is  poisonous,  and 
asserted  that  the  evil  results  which  have  followed  its  use  have  been  due 
to  the  mixture  of  strychnine  with  the  drug.  The  only  ground  for  this 
opinion  is  that  in  one  or  more  cases  death  has  resulted  from  strychnine 
being  mixed  with  santonin,  or  else  sold  instead  of  santonin  ( Lancet , 
1877,  ii.  857),  through  the  carelessness  of  an  apothecary.  Dr.  Walz, 
in  an  extended  examination  (Jahresbericht  fur  Tract.  Pharmacie,  Bd. 
xv.),  found  that  the  santonin  of  the  shops  is  pure ; and  it  is  inconceiva- 
ble how  strychnine  could  be  mixed  with  it  except  purposely  or  by  the 
grossest  carelessness.  Moreover,  the  symptoms  which  have  been  pro- 
duced in  alleged  poisoning  by  santonin  are  very  different  from  those 
caused  by  strychnine,  and  are  in  close  accord  with  those  which  santonin 
induces  in  the  lower  animals.  Finally,  in  some  of  the  reported  cases, 
seven  of  which  are  collected  by  Krauss,  the  santonin  was  examined  and 
found  to  be  pure.  Under  these  circumstances,  it  would  be  absurd  longer 
to  deny  the  poisonous  properties  of  santonin.  The  reason  large  doses 
have  been  so  often  given  without  serious  results  is  probably  the  great 
hardness  and  insolubility  of  the  crystals  of  the  drug.  The  treatment 
of  poisoning  by  santonin,  after  evacuation  of  the  stomach  and  bowels, 
must  at  present  be  entirely  tentative.  One  case  appeal’s  to  have  been 
saved  by  artificial  respiration  (Arch,  fur  JExper.  Path,  und  Pharm.,  vi. 
300)  ; but  Professor  Binz  (Ibid.)  has  found  in  animals  nitrite  of  amyl, 
morphia,  and  artificial  respiration  alike  useless:  chloral  given  before 
the  poison  appeared  to  be  of  service. 

Administration. — Santonin  is  best  administered  in  the  form  of 
lozenges,  which,  if  the  unbroken  crystals  are  used,  can  be  rendered  very 
pleasant  to  the  taste,  so  that  children  will  eat  them  as  candy.  The  dose 
of  santonin  for  an  adult  is  two  to  four  grains ; for  a child  two  years 
old,  one-fourth  to  one-half  grain.  Very  alarming  symptoms  have  been 
caused  by  two  one-grain  doses  exhibited  within  three  hours  in  a child 
eight  years  old  (Grimm) ; in  a child  two  and  a half  years  old,  four 
grains  apparently  came  very  near  causing  death  (Dr.  Berg,  Wurttem- 
berg.  Medicin.  Correspondenzblatt , 1862) ; and  in  the  fatal  case  noted  on 
page  845,  only  two  grains  were  taken  by  a child  five  years  old.  For 
young  infants,  santonin  is  hardly  a safe  remedy  in  any  efficient  dose. 
When  a dose  of  any  sizo  is  given,  it  should  not  be  repeated  in  less  than 
eight  hours,  and  the  last  dose  should  be  accompanied  by  a purgative 
amount  of  calomel. 

The  santoninate  of  sodium  ( Sodii  Santoninas,  U.S.)  has  been  proposed 
instead  of  santonin,  but  as  an  anthelmintic  it  is  much  more  dangerous 
and  less  efficient : the  object  is  to  get  as  much  of  the  remedy  as  pos- 
sible in  contact  with  the  worm,  and,  as  to  do  this  a slow,  not  a rapid, 
absorption  is  necessary,  the  insolubility  of  santonin  is  an  advantage. 
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Aspidium,  U.S. — Filix  Mas , or  Male  Fern,  is  the  rhizome  of  Aspi- 
dium  filix  mas,  or  male  fern  of  Europe.  Under  the  name  of  Aspidium 
the  present  U.S.  Pharmacopoeia  recognizes  it  and  the  rhizome  of  the 
indigenous  A.  marginale.  The  rhizome,  when  perfect,  is  six  to  twelve 
inches  long,  and  covered  with  large,  brown,  imbricated  scales.  Its  taste 
is  bitter  and  astringent.  Its  therapeutic  properties  appear  to  reside  in 
an  oleoresin  ( Oleoresina  Aspidii,  U.S.),  which,  as  extracted  by  means  of 
ethei,  is  a dark,  thick  liquid,  of  a bitterish,  nauseous,  slightly  acrid 
taste.  Male  fern  is  employed  almost  exclusively  against  the  tapeworm. 
In  its  administration  it  is  necessary  to  regard  strictly  the  general  rules 
applying  with  greater  or  less  force  to  all  the  remedies  of  the  class, 
which  are  especially  imperative  when  a drug  is  employed  against  the 
tapeworm.  The  patient  should  live  upon  milk  and  a little  bread  for 
one  day,  and  the  following  morning  take  a full  dose  (f3ss  to  f3i)  of  the 
oleoiesin,  fasting,  and  repeating  it  in  two  or  three  hours.  At  noon  the 
patient  may  eat  freely,  and  in  the  evening  a brisk  cathartic  should  be 
given.  In  overdoses  male  fern  acts  as  a violent  intestinal  irritant : six 
drachms  of  the  oleoresin  have  caused  death  in  the  adult  ( Lancet  Oct 
14,  1882).  ’ 


Pepo,  U.S.  Pumpkin  Seeds.— The  seeds  of  the  ordinary  pumpkin 
are  a most  valuable  remedy  in  cases  of  tapeioorm,  perhaps  even  more 
efficient  than  the  male  fern,  and  perfectly  harmless.  Two  ounces  of 
the  seeds  may  be  beaten  up  with  sugar  into  an  electuary,  or  with  water 
into  an  emulsion,  and  be  taken  fasting  in  the  morning,  the  patient 
having  dieted  the  previous  day.  Some  hours  after  their  administration 
a brisk  purge  should  be  given.  Mr.  I.  G.  Wolff  asserts  that  the  active 
principle  is  a resin,  which  he  has  found  efficient  in  doses  of  fifteen  grains. 

h TTrTINE)  in  doses  of  half  a fluidounce,  has  been  used  in  cases 
Oth  of  tapeworm  and  of  round-worm.  It  is  efficient,  but  is  liable  to 
produce  unpleasant  effects,  and  should  be  employed  only  when  other 

sWdbe  6 7d  With°Ut  8UCCeS8  °r  are  not  t0  be  bad.  It 
should  be  given  in  combination  with  twice  its  bulk  of  castor  oil. 

Granatum,  U.S —Pomegranate  Rind— The  bark  of  the  pomegranate 
chemtoC1  TanrcM  d°Se8’  H ‘nT  aPart'  bef°r6  breakfa8t  ’ ^oh 
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tierine  as  an  anthelmintic  has  been  confirmed  by  various  clinicians.  It 
has  by  some  been  used  in  doses  of  twenty  grains.  Dujardin-Beaumetz 
also  has  employed  it  successfully  in  Meniere’s  disease,  and  states  that 
hypodermic  injections  of  six  grains  produce  in  man  severe  vertigo  and 
muscular  weakness,  with  great  retinal  congestion.  I have  seen  five 
grains  cause  in  the  adult  pronounced  muscular  weakness  amounting 
almost  to  general  paralysis,  and  a number  of  cases  have  been  reported 
in  which  it  has  produced  in  infants  symptoms  so  severe  as  to  discourage 
its  employment  in  patients  of  that  class.  (See  Bull,  de  Thera p.,  lxxviii., 
lxxix.,  lxxx.,  cxi.,  July,  1886.)  M.  Glalezowski  has  used  pelletierinc  in 
paralysis  of  the  third  and  sixth  pairs  of  nerves  with  asserted  good 
results  (Brit.  Med.  Joui'n.,  Nov.  28,  1885). 

Thymol  has  been  used  by  Dr.  Neuma  Campi  (II  Raccoglitore  Medico , 
abstracted  in  Buffalo  Med.  Journ.,  Oct.  1886)  for  the  destruction  of  tape- 
worm : he  gives  half  an  ounce  of  castor  oil  in  the  evening,  in  the 
morning  two  drachms  of  thymol  divided  into  twelve  doses,  one  to  be 
taken  every  quarter  of  an  hour,  and  twenty  minutes  after  the  last  dose 
of  thymol  another  dose  of  castor  oil.  It  is  also  stated  that  Federici 
has  found  the  remedy  very  effective  against  the  Ancylostoma  duodenale. 

Mtjcuna. — Cowhage. — The  sharp,  rigid  hairs  of  the  pods  of  Mucuna 
pruriens,  an  East  India  plant,  were  formerly  used  in  cases  of  the  round- 
worm.  They  are  believed  to  kill  the  worm  by  piercing  it.  The  pods 
are  dipped  into  molasses,  the  hairs  scraped  off,  and  a tablespoonful  of 
the  thick  mass  given  to  an  adult — a teaspoonful  to  a child  morning 
and  evening,  for  three  days,  after  which  a brisk  purge  is  administered. 

Kamala,  U.S. — Kamala. — The  hairs  of  the  fruit  of  Rottlera  tine- 
tori  a,  a plant  cultivated  in  India  as  a dye-stuff.  It  is  said  to  be  an 
efficient  parasiticide  in  cases  of  tapeworm.  It  is  an  orange-red,  very 
inflammable,  granular  powder,  mixing  with  water  with  some  difficulty, 
and  containing  traces  of  a volatile  oil  and  coloring  resinoids,  to  one  of 
which  Dr  Anderson  has  given  the  name  of  Bottlerin.  Kamala,  in  full 
doses,  is  actively  purgative,  indeed  drastic,  and  sometimes  causes  also 
nausea  and  vomiting.  It  imparts  its  virtues  to  alcohol,  and  hence  may 
be  exhibited  in  the  form  of  tincture.  The  dose  of  the  powder  is  from 
one  to  two  drachms  suspended  in  syrup,  given  in  the  morning,  and 
repeated  in  eight  or  ten  hours  if  it  do  not  purge. 


FAMILY  IH.-DIGESTAYTS. 


In  this  family  are  associated  a few  remedies  which  are  used  to  aid 
the  alimentary  canal  in  dissolving  the  various  articles  of  food. 

PEPSINUM  SACCHARATUM.  U.S  — PEPSIN. 

As  every  one  knows,  there  is  secreted  by  the  gastric  glands  a pecu- 
liar albuminous  body,  which  has  the  power  not  only  of  coagulating 
albumen,  but  also,  with  the  aid  of  acidulated  water,  of  redissolving  it. 
To  this  principle  the  name  of  pepsin  has  long  been  given.  A discus- 
sion of  its  nature  and  properties  would  be  more  in  place  in  a work 
on  physiology  than  in  one  on  therapeutics. 

The  dried  stomach  of  calves  has  been  used  since  time  immemorial 
for  the  purpose  of  coagulating  milk,  by  housewives,  with  whom  it  is 
customary  to  place  the  dried  viscus  in  wine,  and  to  call  the  liquid  thus 
ormed,  as  well  as  the  prepared  stomach,  rennet.  It  is  stated  by  Dr 
James  Gray  (Edinb.  Med.  Journ.,  Jan.  1853)  that  rennet-wine  should 
be  of  such  strength  that  one  teaspoonful  of  it  will  coagulate  a pint  of 
milk.  Rennet  is  said  to  have  been  long  used  in  England  as  a domestic 
remedy  m dyspepsia  (Med.  Times  and  Gaz.,  April,  1857).  In  South 
menca  the  inner  coat  of  the  gizzard  of  the  ostrich  is  stated  to  be 
put  to  a similar  use  (E.  S.  Wayne,  American  Journal  of  Pharmacy , 1868)  • 
and  in  our  own  country  the  dried  gizzards  of  chickens  and  turkeys  are 
no  less  famous  among  medically-inclined  housewives. 

Dr-  C°™8art>  of  Paris,  is  asserted  to  have  been  the  first  to  propose 
th  use  of  the  active  principle  of  the  stomach  in  feeble  digestion ; and 

very  vreaT  V,  manUfaCture  and  ““sumption  of  pepsin  have  become 

of  the  drnc  lot  h‘1Ve been  “M^ted  for  the  preparation 

• , , , none  of  lllem  yield  a pure  proximate  principle  if 

deed  pepsin  have  really  such  nature  and  be  not  an  albuminous  body 

varying  constitution.  By  most  of  the  methods  of  manufacture  the 
peps, n is  obtained  in  the  form  of  a viscid  fluid ; and  to  oha Zo  this i „ 
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matters  are  very  complex,  and  not  well  understood : consequently  1 
think  the  physician  should  eschew  all  elixirs  or  compound  preparations 
of  the  drug,  using  only  the  powdered  pepsin  or  a glycerole  of  pepsin, 
or  a freshly-prepared  digestive  solution  of  water  and  muriatic  acid,  or 
glycerin,  water,  and  muriatic  acid.  If  other  remedies  are  to  be  given, 
it  is  no  great  hardship  to  write  a second  prescription  for  them. 

Therapeutics. — It  is  a question  of  some  importance  to  decide  how 
far  pepsin  is  valuable  and  reliable  as  a medicine.  It  is  evident  that 
any  influence  for  good  which  it  possesses  is  dependent  upon  its  solvent 
power,  and  that  this,  therefore,  is  a measure  of  its  value.  According 
to  the  experiments  of  Dr.  0.  L.  Dana,  which  seem  to  be  very  reliable, 
good  pepsin  ought  to  dissolve  in  the  stomach  twenty  times  its  weight 
of  albumen ; and  the  U.S.  Pharmacopoeia  requires  that  the  pepsin,  aided 
by  hydrochloric  acid,  should  dissolve  fifty  times  its  weight  of  coagu- 
lated egg  albumen  in  five  or  six  hours ; but  it  is  very  doubtful  whether 
twenty  per  cent,  of  commercial  pepsin  will  do  this.  One  of  two  con- 
clusions seems  to  be  inevitable : either  the  doses  of  pepsin  habitually 
used  are  preposterously  small,  or  else  pepsin  acts  upon  the  stomach 
itself  in  some  way  as  a stimulant.  Clinically,  pepsin  has  been  used 
with  asserted  advantage  in  the  loss  of  digestive  power  in  adults,  whether 
primary  or  occurring  in  the  course  of  other  affections.  Probably  four- 
fifths  of  the  drug  which  has  been  given  has  been  inert,  either  originally 
or  from  the  method  of  its  administration ; and  in  the  great  majority 
of  cases  the  good  that  has  been  achieved  has  been  probably  due,  not  to 
the  pepsin,  but  to  the  regulation  of  the  diet  and  habits  of  the  patient 
and  to  the  drugs  which  have  been  exhibited  along  with  the  animal 
ferment.  Its  value  has  been  overestimated,  and  it  has  been  given  to 
adults  in  ridiculously  small  doses : at  least  half  a drachm  of  the  com- 
mercial article  should  be  given  at  a dose.  The  testimony  as  to  the 
value  of  pepsin  in  diseases  of  young  children  is  very  strong.  To  such 
it  is  generally  given  in  doses  nearly  as  large  as  those  usually  exhibited 
in  the  cases  of  adults.  If  we  represent  the  absolute  digesting  power 
of  ten  grains  of  pepsin  as  x,  it  is  evident  that  x represents  a propor- 
tionately much  greater  power  in  the  prim*  vise  of  a child  than  in  those 
of  an  adult.  The  use  of  pepsin  in  children  is  therefore  much  more 
rational  than  in  adults ; and  my  own  experience  is  in  close  accord  with 
what  seem  to  me  the  dictates  of  common  sense : in  the  chronic  indiges- 
tion and  consequent  diarrhoea  of  young  children  it  may  be  tried  with 
great  hope  of  benefit.  To  a baby  six  months  old  five  grains  may  be 
given  in  a little  acidulated  water  after  each  feeding. 

Pancreatin  has  been  extensively  used  in  dyspepsia  as  a digestant 
in  lieu  of  pepsin.  Its  value  is,  however,  problematical.  For  action  it 
requires  the  presence  of  an  alkali,  and  in  the  acid  gastric  juice  would 
not  only  not  act,  but  would  itself  in  all  probability  be  digested  and 
destroyed  as  a ferment  ( New  York  Medical  Record,  xl.  398).  Dr.  J. 
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Milner  Fothergill  proposes  to  prevent  this  destruction  of  pancreatin  by 
administering  ten  to  fifteen  grains  of  bicarbonate  of  sodium  with  the 
dose ; but  it  is  not  probable  that  this  amount  of  alkali  would  sufficiently 
alter  the  gastric  juice  to  allow  of  the  escape  of  the  pancreatin. 


EXTRACTUM  MALTI.  U.S. 


Malt  is  the  seeds  of  the  ordinary  barley  caused  to  enter  the  in- 
cipient stage  of  germination  by  artificial  means  and  dried.  It  is  pre- 
pared by  soaking  the  grains  in  water,  placing  them  in  heaps  in  a room 
of  moderate  temperature,  and  by  occasional  turning  preventing  the  heat 
given  off  during  the  jn’oeess  of  germination  from  accumulating,  and 
finally  killing  the  germ  by  heat.  The  color  varies  from  pale  amber  to 
black,  according  to  the  degree  of  the  heat  used  in  drying.  There  is 
formed  during  germination  a peculiar  ferment,  diastase,  one  part  of 
which  is  able  to  convert  about  two  thousand  parts  of  starch  into  dex- 
trin and  glucose.  The  Extractum  Malti  of  the  U.S.  Pharmacopoeia  is 
made  by  rapidly  evaporating  an  infusion  of  malt  to  the  consistency 
of  a thick,  honey-like  liquid  at  a temperature  not  above  130°  F.  It 
should  contain  practically  all  the  diastase  of  the  malt.  The  odor  of 


the  extract  of  malt  is  slight  and  peculiar,  the  taste  sweet,  and  the  re- 
action to  paper  distinctly  acid.  It  dissolves  freely  in  water,  is  precipi- 
tated by  alcohol,  tannic  acid,  mercuric  chloride,  and  various  other 
metallic  salts.  Commercial  malt  extracts  vary  greatly : some  of  them 
are  practically  preparations  of  glucose,  others  are  of  the  nature  of 
strong  or  weak  beers.  True  extract  of  malt  contains  no  alcohol  at 
all. . Extract  of  malt  has  been  largely  used  in  cases  of  disease  with 
failing  nutrition,  and  especially  when  the  power  of  digesting  sub- 
stances is  feeble.  When  it  contains  largely  either  glucose  or  alcohol 
it  affords  food-material  to  the  system;  but  the  important  question  for 
the  therapeutist  is,  How  far  is  it  possible  in  disease  to  aid  in  the 
digestion  of  starchy  substances  in  the  stomach  and  intestines  by  the 
use  of  diastase?  R.  H.  Chittenden  and  G.  W.  Cummins  have  made 
a series  of  investigations  in  order  to  determine  the  conditions  which 
are  necessary  for  the  amylolytic  action  of  diastase.  They  find  that  it 
acts  better  m a neutral  than  in  an  alkaline  solution ; that  proteid  mat- 
ters when  present  in  the  alkaline  solution  prevent  the  retarding  influ- 
ence  of  an  alkaline  carbonate ; that  neutral  peptone  exerts  a direct 
stimulant  effect  on  the  amylolytic  action,  but  that  its  greatest  amylolytic 
action  is  observed  m the  presence  of  proteid  matter  partially  saturated 
with  acid  although  a larger  percentage  of  aoM-proteids  may  cause  com- 
plete destruction  of  the  ferment.  These  results  seem  to  prove  that 
ustase  when  taken  into  the  stomach,  must  sooner  or  later  be  com- 
pletely destroyed  by  the  gastric  juice,  and  that  in  order  for  it  to  have 
any  distinct  effect  upon  digestion  it  must  be  given  at  the  beginning  of 
ie  meal.  In  cancer  of  the  stomach  and  other  diseases  in  which  the 
g 8 tnc  luices  lack  acidity,  the  action  of  diastase  upon  starch  must  be 
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more  pronounced ; but  unfortunately  the  failure  of  the  starch-digestion 
is  usually  associated  with  gastric  hyperacidity. 

PAPAIN. 

The  Carica  Papaya  is  an  herbaceous  tree  universally  cultivated  in 
tropical  countries  for  its  fruit,  the  papaw,  the  juice  of  which  yields  a 
peculiar  ferment,  to  which  the  name  of  Papain  was  given  by  M.  Wurtz, 
but  which  is  now  generally  known  by  the  name  originated  by  Pekolt, 
Papayotin.  This  substance  is  a ferment,  which  has  the  power  of  dis- 
solving fibrin,  muscular  fibres,  tissues,  etc.  According  to  M.  Wurtz, 
one  part  of  Papain  in  alkaline  solution  at  a temperature  of  40°  C.  is 
capable  of  dissolving  one  hundred  and  seventy-five  parts  of  moist  fibrin, 
which  it  converts  into  a peptone.  M.  Wurtz  affirms  that  it  makes  no 
difference  whether  the  solvent  solution  be  alkaline  or  acid,  but  Brunton, 
Wyatt,  and  Martin  state  that  as  little  as  one-half  per  cent,  of  hydro- 
chloric acid  arrests  the  digestion.  Albrecht,  howevex*,  reaffirms  that 
hydrochloric  acid  hastens  the  action  of  papain,  and  states  that  the 
officinal  preparation  in  use  in  the  Paris  hospitals  is  an  acid  one.  It  is 
further  stated  that  in  order  to  convert  fibrin  entirely  into  pure  peptone, 
so  that  nitric  acid  will  produce  no  precipitate,  the  proportion  of  the 
ferment  must  be  at  least  three  per  cent.,  and  the  digestion  must  con- 
tinue for  forty-eight  hours.  Papain  fii'st  coagulates  milk,  then  precipi- 
tates it,  and  finally  digests  it  into  a thin  fluid.  Taken  into  the  stomach, 
papain  has  no  action  upon  the  living  tissues,  but  one  grain  of  it  injected 
dii’ectly  into  the  blood  is  sufficient  to  cause  death  in  a very  short  time 
in  rabbits  or  in  dogs.  Its  action  on  albuminoids  is  said  to  resemble 
that  of  trypsin  rather  than  that  of  pepsin.  (See  Martin,  Brit.  Med. 
Journ.,  July  25,  1885.)  As  it  appears  in  commerce,  papain  is  a grayish, 
very  fine  powder,  which  in  its  odor  and  taste  strongly  suggests  pepsin. 

Therapeutics. — Papain  has  been  used  in  medicine  as  a substitute 
for  pepsin  in  the  treatment  of  dyspepsia  and  gastric  catarrh , in  doses  of 
five  or  ten  grains.  It  has  also  been  vexy  highly  recommended  for  the 
purpose  of  destroying  organic  tissues  of  low  type.  Thus,  in  diphtheria 
the  most  remarkable  x’esults  are  claimed  from  its  use,  Dr.  A.  Jacobi 
(Therap.  Gaz.,  ii.)  affirming,  for  instance,  that  in  a few  hours  it  entirely 
removes  diphtheritic  membranos  if  it  be  freely  applied  every  hour,  or 
moi’e  fi'equently,  in  the  form  of  a mixture  of  one  part  of  papain  and 
two  parts  each  of  water'and  glycerin.  It  has  also  been  employed  for 
the  destruction  of  the  thickening  of  chronic  eczema,  of  icarts,  of  pyogenic 
membranes  sui’rounding  old  sinuses  or  abscesses,  and  even  of  epithelioma. 
It  is  not  caustic,  but  simply  dissolves  the  diseased  tissues,  and  is  said  to 
cause  no  pain.  (See  Birmingham  Med.  Rev.,  May,  1886.)  In  experi- 
ments at  the  University  of  Pennsylvania  commercial  papain  of  the 
most  esteemed  brand  failed  to  exert  any  solvent  power  over  albumi- 
nous substances ; and  in  the  practical  use  of  the  remedy  the  practi- 
tioner should  be  careful  to  see  that  the  material  employed  is  active. 


FAMILY  IT— ABSORBENTS. 


This  class  contains  remedies  which  are  used  for  the  purpose  of 
absorbing  acrid  and  deleterious  materials,  such  as  offensive  discharges 
on  the  exterior  of  the  body,  and  acrid  secretions,  or  the  irritant  prod- 
ucts of  the  partial  decomposition  of  food,  in  the  alimentary  canal. 
For  the  first  purpose  very  fine  dry  earth  and  plaster  of  Paris  are  used 
to  some  extent  in  practice ; but,  as  their  employment  is  purely  in  the 
province  of  the  surgeon,  I shall  say  no  more  about  them  here. 

CHARCOAL. 

Charcoal  is  officinal  in  the  U.S.  Pharmacopoeia  in  two  forms : 

Carbo  Ligni. — Charcoal  prepared  from  wood. 


Carbo  Animalis .—Animal  Charcoal , prepared  from  bone. 

Charcoal  for  medicinal  purposes  should  be  made  out  of  a light 
porous  wood:  that  prepared  from  the  young  shoots  of  the  willow  or 
of  the  poplar  is  almost  exclusively  employed.  It  is  a black,  brittle  sub- 
stance, and  should  have  more  or  less  lustre.  It  has  a very  remarkable 
power  of  absorbing  many  times  its  own  bulk  of  gases,  and,  when  ex- 
posed  to  the  air,  increases  rapidly  in  weight.  It  should  therefore,  when 
intended  for  medicinal  purposes,  be  powdered  as  soon  as  it  is  burnt 
and  put  in  small,  completely-filled,  closely-sealed  bottles. 

Animal  charcoal,  or  bone-black,  formed  as  it  is  by  the  partial  burning 
of  bones  contains  a large  percentage  of  the  phosphate  and  the  car- 
bonate  of  calcium.  Although  this  does  not  interfere  with  its  strictly 
medical  employment,  it  does  with  many  of  its  uses  in  pharmacy  and 
consequently  the  U.S.  Pharmacopoeia  directs  that  a-  Purified  Animal 
Charcoal  (Carbo  Animalis  Purificatus ) be  prepared  by  digesting  ordinary 
animal  charcoal  in  dilute  muriatic  acid,  by  which  all  the  lime  salts  are 
dissolved  out  washing  thoroughly  with  water,  and  heating  to  redness 

Bone-black  possesses  absorbing  powers  far  greater  than  those  of 
ordinary  or  wood  charcoal,  and  takes  up  coloring-matters  alkaloid* 
and  other  substances  from  solutions:  it  is  therefore  very  extensively 

Therapeutics.  Charcoal  is  used  externally  as  an  absorbent  and 
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disinfectant  dressing  to  foul  wounds  and  ulcers,  A charcoal  poultice  may- 
be made  by  adding  one  to  three  drachms  (according  to  size)  of  pow- 
dered charcoal  to  a flaxseed  poultice ; or,  as  the  British  Pharmacopoeia 
directs,  two  ounces  of  bread  may  be  well  mixed  with  ten  ounces  of 
warm  water,  an  ounce  and  a half  of  flaxseed  meal  thoroughly  stiired 
in,  and  to  the  cataplasm  thus  formed  two  drachms  of  powdered  char- 
coal added,  and  one  drachm  sprinkled  on  the  surface. 

Intexmally,  chai’coal  is  employed  as  an  absorbent  in  those  cases  of 
acute  or  chronic  indigestion  in  which  there  ax*e  offensive  liquids  and 
gases  in  the  alimentaxy  canal,  giving  rise  to  local  symptoms  and  foul 
dischai’ges : in  this  way  it  is  sometimes  employed  in  dyspepsia , cardi- 
algia,  and  similar  disorders.  It  is  at  least  conceivable  that  charcoal 
given  veiy  freely  should  accumulate  in  the  alimentary  canal  and  me- 
chanically cause  serious  trouble : for  this  reason,  its  habitual  employ- 
ment is  generally  combined  with  that  of  laxatives. 

On  account  of  its  power  of  absorbing  alkaloids,  purified  animal  char- 
coal has  been  recommended  in  poisoning  by  substances  of  that  class. 
Its  action  is,  however,  too  slow  for  much  good  to  be  expected  from  its 
use.  If  given  at  all,  it  should  be  exhibited  very  freely,  since  at  least 
half  an  ounce  of  it  is  said  to  be  required  for  the  absorption  of  one  grain 
of  the  poison. 

Administration. — The  ordinary  dose  of  charcoal  is  from  half  an 
ounce  to  one  ounce.  Except  in  a mechanical  way,  it  is  perfectly  in- 
nocuous in  any  dose. 


FAMILY  Y-DISESTFECTANTS. 


Disinfectants  are  substances  employed  for  the  prevention  or  de- 
struction of  noxious  miasmata  or  effluvia.  It  is  evident  that  the  con- 
sideration of  these  materials  belongs  to  the  province  of  hygiene  rather 
than  to  that  of  therapeutics,  since  their  employment  is  hygienic  rather 
than  medicinal,  preventive  rather  than  curative.  The  importance  of 
disinfection  is,  however,  so  great  that  I shall  treat  of  it,  although  very 
briefly.  For  further  details  the  reader  is  referred  to  the  classical  work 
of  Yallin  and  the  able  report  of  the  Committee  of  the  American  Public 
Health  Association,  1885. 

All  disease-poisons  may  be  divided  into  those  which  are  generated 
or  multiplied  within  the  human  body  and  those  which  arise  solely  with- 
out the  body.  To  the  former  I shall  apply  the  term  “ contagions,”  to 
the  latter  the  term  “ miasms.”  Of  the  nature  of  miasms  we  have  no 
definite  knowledge,  but  it  is  probable  that  in  many,  if  not  all,  cases 
they  are  organic  entities.  It  is  certainly  established  in  regard  to  very 
many  contagions  that  they  are  living  forms,  and  for  practical  purposes 
all  contagions  must  be  considered  to  be  of  such  nature.  In  the  experi- 
mental study  of  the  power  of  poisonous  agents  over  the  contagions,  we 
are  forced  to  take  as  the  measure  of  the  power  of  such  agents  the  in- 
fluence which  they  exert  over  the  lower  forms  of  life.  We  have  no 
better  criterion  for  judging  of  the  effectiveness  of  disinfectant  agents 
upon  miasms.  It  must  be  remembered  that  these  poisons  are  not 
necessarily  connected  with  bad  odors,  but  may  in  a most  deadly  form 
saturate  the  air  in  an  apparently  clean  chamber,  while  the  emanations 
from  the  most  stinking  cesspool  may  be  free  from  them.  It  is  proba- 
ble, however,  that  foul  gases  are  of  themselves  able  to  produce  systemic 
depression,  although  not  definite  disease.  It  is,  therefore,  always  im- 
portant to  prevent  the  giving  off  of  foul  gases  from  masses  of  decom- 
posing matter. 

An.  antiseptic  is  not  always  a germicide , though  a germicide  is  always 
an  antiseptic.  The  antiseptic  is  a substance  which  has  the  power  of 
preventing  putrefaction,— that  is,  the  growth  of  the  organisms  which 
produce  putrefaction ; whereas  the  germicide  is  a substance  which  is 
capable  of  killing  disease-germs  and  their  spores,  which  entities  are 
much  more  resistant  than  are  the  bacteria  of  putrefaction : thus,  alcohol, 
common  salt,  borax,  sulphate  of  iron,  and  many  other  agents  commonly 
used  as  antiseptics  do  not  even  in  concentrated  solution  destroy  the 
spores  of  bacilli,  and  consequently  are  not  germicides 
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A question  of  very  grave  importance  naturally  arises  here,  as  to  the 
exact  province  of  disinfection  when  applied  to  contagions ; or,  in  other 
words,  Is  it  possible  to  destroy  them  in  the  air  ? It  is  a law  which 
holds  everywhere,  that  the  more  imperfectly  developed  animal  organ- 
isms are,  the  more  tenacious  are  they  of  life ; also  experience  has 
shown  that  all  substances  actively  poisonous  to  contagions  are  still 
more  poisonous  to  the  germinal  matter  of  human  beings,  and  that  it 
may  be  laid  down  as  a general  proposition  that  it  is  impossible  to  de- 
stroy the  contagion-germs  in  the  confined  air  of  a room  while  men 
or  women  remain  in  the  apartment.  When  it  comes  to  the  general 
atmosphere,  to  attempt  to  disinfect  it,  to  essay  the  destruction  of  a 
wide-spread  poison,  such  as,  for  example,  exists  in  a smallpox  epidemic, 
is  simply  so  childish  as  to  need  no  discusssion  to  show  its  utter  futility .* 
It  is  well  known  that  contagions  diluted  beyond  a certain  point  are 
powerless,  and  the  admission  of  large  quantities  of  fresh  or  'pure  air , 
or,  in  other  words,  free  ventilation , is  the  only  means  at  our  command 
of  disinfecting  rooms  in  which  there  are  human  beings.  In  ventilating 
an  apartment,  it  must  always  be  remembered  that  it  is  not  merely  air, 
but  pure  air,  that  is  required.  To  ventilate  one  room  into  another,  as 
is  sometimes  done,  is  foolishness ; to  open  a window  with  the  wind 
blowing  over  a miasmatic  swamp  or  an  open  sewer  may  be  but  to  invite 
disease.  The  opportunity  to  destroy  disease-germs  is  to  be  found  not 
after  they  have  been  dispersed  into  the  air,  but  while  they  are  still  in 
connection  with  the  various  solids  and  fluids  passed  from  the  body  or 
brought  in  contact  with  it.  In  most,  if  not  all,  contagious  diseases  the 
poison-germs  are  eliminated  in  large  quantities  with  the  urinary  and 
fgecal  discharges ; it  is  of  vital  importance  to  act  on  the  excretions  as 
soon  as  they  leave  the  body  ; and  the  disinfectant  should  be  placed  in  the 
receptacle  before,  not  after,  it  is  used.  To  allow  any  excretion,  sputum, 
or  other  infected  discharge  to  exist  for  a moment  undestroyed,  or  at 
least  undevitalized,  is  most  culpable  neglect.  Spit-cups,  urinals,  etc., 
should  therefore  have  the  disinfectant  in  them  whilst  waiting  for  use. 

The  nature  of  miasms  is  not  known.  Over  many  of  them — mal- 
aria, for  example — we  have  no  control.  Those  which  we  are  able  to 
influence  are  almost  all  the  results  of  animal  or  of  vegetable  decompo- 
sition, either  alone  or  conjoined.  After  these  poisons  have  been  pro- 
duced and  diffused  through  the  air,  they  are  probably  in  great  part 
beyond  our  reach.  The  only  thing  that  can  be  done  is  to  dilute  them, 
precisely  as  in  regard  to  contagions;  and  hence  free  ventilation  is  the 
only  reliable  disinfectant  under  these  circumstances.  The  stinking 
gases  are  probably  of  use  as  indicators  of  the  presence  of  more  subtile 
poisons.  The  gases  which  arise  from  cesspools  and  similar  depositories 
no  doubt  act  as  carriers  of  the  peculiar  poisons  produced  in  these 
places,  and  it  may  be  that  destruction  of  the  gas  causes  a deposition 


* For  failure  of  such  an  attempt,  see  New  Orleans  Med.  and  Surg.  Journ.,  Nov.  1875. 
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of  the  organic  poison.  This  is,  however,  merely  speculation : it  is  not 
proved.  Moreover,  the  deposition  of  a poison  in  an  apartment  is  no 
advantage.  Even  if  it  were  possible  to  make  an  apartment  appear 
to  the  smell  pure  by  destruction  of  its  stinking  gases,  no  good  would  be 
accomplished  by  so  doing.  Wide-open  windows,  great  draughts  of  fresh 
air,  are  the  only  proper  disinfectants  for  a close  room  or  a noisome 
hospital-ward.  The  attempt  so  often  indulged  in  to  purify  such  apart- 
ments by  little  saucers  of  chlorinated  lime  or  of  carbolic  acid  would  be 
exceedingly  ludicrous  if  it  were  not  for  the  frightful  results  of  the  false 
sense  of  security  engendered. 

It  is  otherwise  when  the  gases  are  destroyed  at  their  places  of 
emanation.  Thus,  if  a sewer  be  belching  forth  deleterious  gases  and 
poison,  chlorinated  lime  or  other  materials  generating  disinfecting  gases 
at  the  mouth,  or  in  the  sewer,  may  really  be  of  service  by  destroying 
the  noxious  vapors  before  they  find  their  way  out  and  carry  with  them 
into  the  air  the  poisonous  effluvia. 


Although  miasms  cannot  be  readily  destroyed  when  once  generated, 
yet  in  very  many  instances  we  have  power  to  prevent  their  formation. 
In  doing  this  the  chief  factor  is  cleanliness , and  the  best  disinfectant  is 
water.  Water  acts  chiefly  in  two  ways : first,  by  dilution ; secondly,  by 
destroying  organic  substances.  In  order  for  decomposition  to  produce 
serious  poisoning,  the  mass  of  material  must  be  considerable.  If  the 
mattei  be  diffused  through  a large  bulk  of  water,  and  this  spread  over 
a considerable  surface,  it  is  evident  that  the  effect  of  dispersion  is  ob- 
tained. Further,  when  water  containing  organic  matter  is  allowed  to 
run  away  in  its  natural  channels,  oxidation  and  destruction  of  the  im- 
purities result.  Without  entering  further  into  the  subject,  it  is  suffi- 
ciently evident  that,  so  far  as  miasms,  and  also  disease-germs  in  the  air, 
are  concerned,  air  and  water  are  the  great  disinfectants,  and  that  the 
most  skilful  use  of  chemical  substances  cannot  take  the  place  of  venti- 
lation and  cleanliness.  Moreover,  antiseptics  may  do  harm  by  delaying 
the  destruction  of  filth  by  putrefaction,  which  latter  process  is  simply 
nature’s  method  of  getting  rid  of  filth.  Destructive-that  is,  oxidizint 
disinfectants,  rather  than  antiseptics,  should  be  used  in  cesspools.  On 
the  other  hand,  when  the  contents  of  a privy  or  other  organic  mass 
has  been  infected  by  disease-germs,  it  is  essential  to  kill  such  germs  by 
a germicidal  agent.  J 

The  most  complete  and  thorough,  but  the  most  destructive,  of  all 
disinfecting  agents  is  fire.  Seat  of  less  intensity  may  be  used  either 
moist  or  dry.  In  the  early  part  of  the  present  century  Dr.  Henry  of 
Manchester,  showed  that  the  activity  of  vaccine  lymph  is  destroyed  by 
mois  ui  e at  140  F.  m four  hours.  Drs.  Carsten  and  Coert  have  also 

rifjl  f 7?  ? ;lt.?nCe  8teriHzed  b?  boili"g  water.  Dr.  George 
. Sternberg  found  that  boiling  water  will  quickly  destroy  the  vitality 

all  organisms  known  as  disease-germs.  This  accords  with  the  expon- 
ents made  with  hot  air  in  the  laboratory  of  Koch,  in  which  it  was 
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found  that  all  bacteria  are  killed  by  an  exposure  of  one  hour  and  a 
half  to  the  temperature  of  212°  F.  with  moisture.  Similar  results  have 
also  been  arrived  at  by  other  experimenters,  and  I think  it  may  be  con- 
sidered as  established  that  all  non-spore-bearing  infectious  bacteria  are 
destroyed  by  water  or  steam  at  a temperature  of  212°  F.  The  spores 
of  the  bacilli  have,  however,  much  greater  powers  of  resistance.  Dr. 
Sternberg  found  that  boiling  for  two  hours  does  not  kill  the  spores 
of  Bacillus  subtilis,  although  a more  prolonged  boiling  is  fatal,  but  that 
steam  at  a temperature  of  110°  C..(230°  F.)  for  one  or  two  minutes,  or 
105°  C.  (220°  F.)  maintained  for  ten  minutes,  will  infallibly  kill  the 
spores.  If  dry  instead  of  moist  heat  be  employed,  a much  higher  de- 
gree of  temperature  will  be  required.  In  the  experiments  of  Koch  and 
his  assistants  with  dry  hot  air,  the  spores  of  mildew  required  for  their 
destruction  exposure  for  an  hour  and  a half  to  a temperature  of  230  F., 
the  spores  of  bacilli  an  exposure  of  three  hours  to  a temperature  of 
204°  F.  All  observers  find  that  the  addition  of  steam  to  dry  air  in- 
creases greatly  its  destructive  effect.  Wolf  {Virchow  s Archiv,  vol.  cii. 
p.  81)  found  that  dry  air  at  140°  C.  was  scarcely  more  destructive  than 
watery  vapor  at  100°  ; Koch,  that  five  minutes  exposure  to  steam  was 
equal  to  an  hour  or  an  hour  and  a half  with  the  dried  air.  The  results 
reached  by  Koch  and  W'olffhugel  {ALitt.  Adis . Cl e s u 1 1 cl h e i i s a n 1 1 e , Bd.  i.) 
are  in  accord  with  our  other  evidence,  and  may  be  considered  correct. 
They  are  as  follows  : 

1.  A temperature  of  100°  C.  (212°  F.),  dry  heat,  maintained  for  one 
hour  and  a half,  will  destroy  bacteria  which  do  not  contain  spores. 

2.  Spores  of  mould-fungi  require  for  their  destruction  in  hot  air  a 
temperature  of  from  110°  to  115°  C.  (230°-239°  F.)  maintained  for  one 
hour  and  a half. 

3.  Bacillus-spores  require  for  their  destruction  in  hot  air  a tempera- 
ture of  140°  C.  (284°  F.)  maintained  for  three  hours. 

4.  In  dry  air  the  heat  penetrates  objects  so  slowly  that  small  pack- 
ages, such  as  pillows  or  small  bundles  of  clothing,  are  not  disinfected 
after  an  exposure  of  from  three  to  four  hours  to  a temperatuie  of 

140°  C.  (284°  F.).  . . 

5.  Exposure  to  a temperature  of  140°  C.  (284°  F.)  in  dry  air  for 
a period  of  three  hours  injures  most  objects  requiring  disinfection 
(clothing,  bedding,  etc.)  to  a greater  or  less  degree. 

Dr.  George  H.  Rohe  {Med.  News,  1885,  i.  283)  found  that  rolls  of 
blankets  exposed  in  a chamber  heated  to  280°  F.  for  three  hours  were 
very  slightly  affected  in  their  interior.  This  is  in  strict  accord  with 
the  teaching  of  Drs.  Parsons  and  Klein,  of  the  London  Local  Go\  ern- 
ino-  Board  ( Report , 1885),  and  of  other  observers.  I think  that  the 
superiority  of  prolonged  boiling  over  other  methods  of  application 
of  heat  is  established.  In  the  sick-room,  objects  which  can  be  boiled 
without  injury  should,  immediately  after  their  infection,  be  gathered 
into  a close  bundle,  enclosed  in  a sheet,  and  as  soon  as  possible  thrown 
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into  boiling  water  without  opening.  When  pillows,  bedding,  or  arti- 
cles of  furniture  are  seriously  affected,  they  should  be  taken  apart  and 
exposed  to  heat  and  steam.  For  further  details  as  to  apparatus  the 
reader  is  referred  to  the  report  of  Parsons  and  Klein,  already  alluded  to. 

LEAD  AND  IRON. 

There  are  various  metallic  salts  which  are  believed  to  act  as  disin- 
fectants by  uniting  with  the  sulphur  of  sulphuretted  gases  and  precipi- 
tating as  sulphurets.  As  examples  of  such  may  be  mentioned  sulphate 
of  zinc  and  nitrate  of  lead.  Under  the  name  of  Ledoyen’s  Disinfectant 
Solution , a solution  of  the  latter  salt  has  been  and  still  is  used  to  a con- 
siderable extent  as  a disinfectant.  Although  it  certainly  destroys  sul- 
phuretted hydrogen  with  great  rapidity,  it  does  not  seem  to  me  a good 
mateiial  for  the  purposes  to  which  it  is  applied.  The  reasons  for  this 
ai®  first,  it  has  no  action  besides  that  of  a desulphurating  body ; second, 
it  is  a comparatively  dear  salt ; third,  it  forms  an  intensely  black  pre- 
cipitate, discoloring  everything  with  which  it  comes  in  contact. 


The  power  which  the  oxides  of  iron  have  of  converting  ordinary 
oxygen  into  ozone  has  already  been  spoken  of  (p.  473).  This  action  is 
a slow,  persistent  one,  and  the  oxidation  which  results  is  equally  slow 
and  persistent.  As  already  stated,  organic  matter,  if  diffused  through 
water  and  exposed  to  the  air,  is  gradually  destroyed  by  oxidation.  &It 
as  been  found  that  when  water  which  is  loaded  with  the  products  of 
decomposition  is  exposed  to  the  action  of  iron  plates,  or  even  of  iron 
pipes,  this  destruction  of  organic  impurities  is  greatly  hastened  Ac- 
cording to  Mr.  G.  Michaelis  (Phila.  Med.  Times,  vol.  iii.  p.  621),  even 

. e fiIth^  water>  under  the  influence  simply  of  iron  plates  and  the 
air  will  become  perfectly  pure  in  forty-eight  hours.  The  action  is  evi- 
dently one  of  oxidation,  but  is  in  its  details  complicated.  According 
to  tie  researches  of  Dr.  Mankiwich,  iron  possesses  the  property  of  con- 
verting ammonia  into  nitric  acid,  and  also  facilitates,  or  even  provokes 

formed'00?? °Slt^01?  “ ^ <?ganio  matter  as  sha11  cause  ammonia  to  be 
formed.  The  nitric  acid  thus  generated  is  one  of  the  most  powerful 

matted  ^ aS  fa9t  aS  f°rmed  attacks  ^e  organic 

matter.  It  is  evident  that  in  this  process  the  iron  acts  as  an  inter 

mediate  agent  between  the  air  and  the  decomposing  matter-  that 

unlike  the  permanganate  of  potassium,  it  does  'not  ifseTf  und^^o  a 

ZZ'thTr  “ Chemical  “ - **»  oxidation.  Zi  dL 

q ently  that  its  power  is  not  so  limited  as  that  of  those  compounds 

t0  extent, 

cone,  PTr  °f  ?Tath* 
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Copperas,  or  impure  sulphate  of  iron , is  an  important  destroying  dis- 
infectant, although,  according  to  recent  experiments,  it  has  no  germi- 
cidal power.*  The  changes  wrought  by  sulphate  of  iron  thrown  into 
a mass  of  decomposing  matter  are  very  complex  and  not  absolutely 
known.  In  the  first  place,  if  sulphuretted  hydrogen  and  ammonia  are 
present,  a sulphuret  of  iron  is  at  once  precipitated ; again,  a part  of  the 
salt  is  decomposed  by  the  ammonia,  and  probably  also  by  the  stink- 
ing alkaloids  which  exist  in  the  decomposing  mass  of  a cesspool ; fur- 
ther, by  oxidation,  in  all  probability,  some  of  the  protoxide  of  iron  is 
changed  into  the  sesquioxide,  by  which  the  ozonizing  power  of  an  iron 
compound  is  doubtless  exerted  long  after  the  destruction  of  the  original 
salt.  The  sulphuric  acid  set  free  from  the  iron  very  probably  takes 
part  to  a feeble  extent  in  the  destructive  reactions  which  are  set  up. 
From  what  has  been  already  stated,  it  is  evident  that  the  sole  use  of 
the  copperas  is  in  altering  the  course  of  putrefaction  and  in  destroying 
its  products.  If  a rapid  effect  is  desired,  or  if  a mass  of  solid  material  is 
to  be  acted  on,  the  copperas  should  be  iu  solution ; if  a more  persistent 
action  is  wanted,  or  if  the  mass  is  liquid,  the  method  employed  by  Eck- 
stein, of  using  a parchment  sack,  may  be  resorted  to,  or  the  salt  in  powdei 
may  be  scattered  over  the  surface  of  the  material  to  be  disinfected. 

Lime  is  probably  the  oldest  of  all  the  disinfectants,  but  is  of  value 
only  as  a destructive  agent, — i.e.,  as  causing  a slow  oxidation  of  or- 
ganic matter.  It  is  notorious  that  a compost-heap  to  which  lime  has 
been  added  rots — i.e.,  oxidizes — much  more  rapidly  than  one  which  has 
none  of  the  alkaline  earth  in  it.  This  action  of  lime  is,  however,  too 
slow  for  ordinary  purposes  : moreover,  there  are  very  serious  objections 
to  the  use  of  lime  as  a disinfectant. 

The  poisonous  principles  contained  in  sewage,  etc.,  whatever  their 
nature  may  be,  are  probably  volatile,  and  lime,  acting  as  a strong  base, 
sets  free  large  quantities  of  ammonia  in  animal  matter  undergoing  de- 
composition. It  may  be  that  volatile  poisons,  alkaloids,  are  libeiated 
with  the  ammonia ; but,  whether  they  are  or  not,  it  is  a well-known 


* That  this  substance  is  of  great  practical  value  for  use  in  cesspools,  etc.,  is  strongly  indi- 
cated by  the  experiments  of  Albert  Eckstein,  who  published  ( Zeitschrift  de*  Oester.  Apotheker. 
Vereines,  Feb.  10,  1873)  an  account  of  his  attempts  to  disinfect  a privy  which  was  used 
daily  by  one  hundred  persons:  1.  Two  pounds  of  the  sulphate  of  iron  in  solution  were 
used.  After  from  two  to  three  hours  all  bad  smell  had  disappeared,  but  in  twolve  hours  all 
the  influence  of  the  disinfectant  was  lost.  2.  The  sulphate  of  copper  was  employed  in  solu- 
tion; result  the  same.  3.  Two  pounds  of  the  sulphate  of  iron  in  crystals  were  thrown  in; 
their  effects  lasted  two  days.  4.  The  sulphato  of  copper,  the  same.  5.  Sulphurous  acid  in 
solution  rapidly  lost  its  cffeot,  and  was  exceedingly  irritating  to  the  respiratory  organs.  6. 
Two  pounds  of  impure  carbolic  acid  filled  the  house  for  two  days  with  so  disagreeable  a 
smell  that  it  was  impossible  to  tell  whether  the  original  odor  was  destroyed  or  covered  up.  7. 
Two  pounds  of  sulphato  of  iron  in  a parohmont  sack  exerted  a disinfecting  influence  for  three 
full  days,  and  when  the  parchment  saok  was  drawn  up  it  contained  only  some  dirty,  odorless 
fluid.  8.  Two  pounds  of  the  best  chlorinated  lime  in  the  parchment  sack  disinfected  the 
privy  for  at  least  nine  days. 
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physical  fact  that  a volatile  substance  in  escaping  carries  off  with  it 
even  non-volatile  materials,  and  facilitates  to  a still  greater  degree  tho 
escape  of  principles  only  less  volatile  than  itself. 

Lime  is,  for  the  above  reasons,  not  available  for  use  as  a disinfectant 
in  cesspools  and  sewers  unless  it  is  added  in  largo  quantities  day  by 
day  from  the  beginning,  so  as  to  keep  the  collection  under  its  influence, 
and  unless  some  absorbent  is  added  with  it  to  take  up  volatile  prin- 
ciples. In  the  ordinary  open  privies  of  the  country,  a shovelful  of  a 
mixture  of  lime  and  plaster  of  Paris,  or  of  lime  and  dry  earth,  thrown 
in  day  by  day,  will  tend  to  prevent  odor,  and  at  the  same  time  will 
prepare  the  contents  for  use  as  manure. 

When  spread  upon  walls  in  the  form  of  whitewash,  lime  may  act  to 
some  extent  as  an  oxidizer;  but  probably  its  chief  influence  is  as  an 
absorbent,  which  takes  up  the  deleterious  emanations.  A very  striking 
illustration  of  this  action  of  whitewash  occurred  some  years  since  in 
the  New  York  city  hospital.  A ward  which  stood  isolated  from  the 
remainder  of  the  institution  had  been  used  for  the  reception  of  cases 
of  typhus  fever  from  the  shipping  of  the  port.  It  was  finally  aban- 
doned and  allowed  to  stand  unoccupied,  with  its  windows  wide  open, 
for  several  months.  At  the  end  of  this  time,  a gang  of  men  were 
set.  to  scraping  the  whitewash  off  the  walls.  Of  these  workmen  a 
majority  were  seized  with  the  ship-fever,  and  several  died. 


CORROSIVE  SUBLIMATE. 

In  1870,  Dr.  John  Dougall  announced  that  corrosive  sublimate  one 
part  m sixty-five  hundred  would  kill  spermatozoa,  and  one  part  in  six 
thousand  infusoria;  the  later  researches  of  Koch,  Jalan  de  la  Croix 
and  Sternberg  have  more  than  confirmed  this  result,  and  shown  that 
corrosive  sublimate  is  one  of  the  most  powerful  of  known  germicides 
Micrococci  and  bacilli  in  active  growth  without  spores  are  killed  by 
solutions  of  one  in  twenty  thousand,  while  solutions  of  one  in  one 
thousand  will  rapidly  destroy  the  spores  of  B.  anthracis  and  B.  subtilis 
esuits  contrary  to  these  have,  it  is  true,  been  obtained  by  Klein  of 
London,  who  asserts  that  a one-per-cent,  solution  of  the  mercuric 
chionde  !s  no  more  a germicide  than  is  vinegar;  but  the  evidence 
to  the  . contrary  is  so  strong  that  it  seems  almost  a certainty  that 
here  is  some  error  in  Klein’s  experiment.  Accordin'  to  tie  de 

ntpab i?oefTeei™-0f7°Ch)  ^ °f  * -^acis  ™ absolutMy' 

incapable  of  germinating  m a proteid  solution  if  as  little  as  one 
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chemical  substances  in  a mass  of  filth,  and  it  is  very  doubtful  whether 
in  practice  it  will  be  found  that  the  mercuric  chloride  is  available  for 
disinfectant  purposes  on  a large  scale.  Even,  however,  if  its  powers 
be  considerably  less  than  they  appear  to  be,  it  would  still  remain  for 
many  purposes  the  best  of  all  germicides.  A standard  solution  of  one 
part  in  a thousand  may  be  used  for  bedding,  which  can  be-  soaked  in  it, 
for  washing  the  floors  and  walls  of  infected  apartments,  and  for  disin- 
fecting the  hands  of  surgeons  and  gynaecologists ; after  the  corrosive 
sublimate  has  done  its  work  it  should  be  removed  by  free  washing  with 
pure  water.  For  the  destruction  of  germs  in  faecal  discharges,  the  solu- 
tion should  have  at  least  the  strength  of  one  part  in  five  hundred. 

In  regard  to  the  use  of  corrosive  sublimate  in  the  treatment  of 
wounds,  etc.,  the  reader  is  referred  to  treatises  on  surgery.  It  is,  how- 
ever, proper  here  to  state  that  a number  of  cases  of  death  from  the 
local  use  of  corrosive  sublimate,  especially  in  obstetrical  and  gynaeco- 
logical practice,  have  been  reported.  In  most  of  these  cases  the  solution 
has  been  at  least  one  part  in  fifteen  hundred ; but  I have  known  the  use 
of  a vaginal  wash  one  in  ten  thousand  to  be  followed  by  severe  poi- 
soning. It  is  probably  very  rarely  proper  to  use  continual  irrigation 
of  a mucous  surface  or  of  a wound  with  a solution  stronger  than  one 
in  ten  thousand ; and  for  a single  washing  the  solution  should  not  be 
more  than  one  in  two  thousand. 

CARBOLIC  ACID. 

Carbolic  acid  is  an  active  and  much-used  germicide.  For  an  account 
of  its  properties,  see  Acidum  Carbolicum,  p.  594;  of  its  disinfectant 
value  and  use,  p.  606. 

POTASSII  PERMANGANAS— PERMAN  GAN  ATE  OF  POTAS- 
SIUM. u.s. 

(K0,Mn207  — Mn208Kj.) 

This  salt  is  prepared  by  heating  together  ten  parts  of  binoxide  of 
manganese  and  twelve  parts  of  potassa.  It  occurs  in  slender,  prismatic 
crystals  of  a dark-purple  color,  inodorous,  of  a sweetish,  disagreeable 
taste,  and  very  soluble  in  water,  with  which  they  form  a solution  vary- 
ing from  a purplish  black  to  a beautiful  reddish  lilac,  according  to  the 
strength.  When  kept  dry  and  not  exposed  to  the  atmosphere,  per- 
manganate of  potassium  is  a permanent  salt,  but  whenever  in  solution 
it  is  brought  into  contact  with  an  organic  body  it  at  once  gives  up  its 
oxygen  to  the  latter  and  is  converted  into  potassa  and  black  oxide  ot 

manganese.  , 

The  disinfectant  power  of  this  salt  is  beyond  question ; but  a 
same  time  this  power  is  very  limited,  as  the  remedy  yields  up  its  own 
oxygen  and  becomes  inert.  According  to  the  experiments  of  Dr.  George 
M Sternberg  (Med.  News , Jan.  10,  1885),  as  a germicide  the  perman- 
ganate is  very  potent,  0.12  per  cent,  (one  part  m eight  hundred  and 


DISINFECTANTS. 


867 


thirty-three  parts)  killing  the  micrococci  of  pus  in  two  hours.  For 
practical  purposes,  however,  this  agent  is  of  very  little  value  as  a ger- 
micide, because  it  is  at  once  decomposed  by  organic  matters,  and  while 
in  the  laboratory  disease-germs  may  exist  almost  isolated,  in  the  sick- 
room they  are  mixed  with  a large  excess  of  organic  material.  Never- 
theless the  permanganate  affords  a very  elegant  disinfectant  and  ger- 
micidal wash  .for  wounds,  ulcers , abscesses,  etc.,  fetid  ozcena,  otorrhcea, 
leucorrhcea,  etc.  In  dilute  solution  its  local  influence  is  stimulant  and 
beneficial.  When  employed  in  the  form  of  powder  it  even  affects  living 
tissues,  acting  as  a mild  caustic,  and,  as  such,  may  often  be  applied  with 
advantage  to  sloughing  ulcers.  As  a wash,  the  strength  may  vary  ac- 
cording to  circumstances,  from  one  to  twenty  grains  to  the  ounce. 


. Chlorine  gas  is  officinal  only  in  the  form  of  the  Aqua  Chlori,  which 
is  prepared  by  heating  together  black  oxide  of  manganese  and  hy- 
drochloric acid,  and  allowing  the  chlorine  which  is  generated  to  pass 
through  water  until  the  latter  is  saturated.  Chlorine  Water  is  a green- 
ish-yellow liquid,  of  a very  sharp  taste,  and  having  a strong  odor  of 
chlorine.  When  it  is  desired  to  liberate  chlorine  in  the  air  of  a room 
eighteen  parts  of  finely-ground  common  salt  with  fifteen  parts  of  finely- 
powdered  black  oxide  of  manganese  should  be  intrndnrwl  ir»-f  rv  o -fl  o o It-  . 


CHLORUM— CHLORINE. 
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containing  one  part  of  chlorine  in  two  hundred  was  sufficient  to  de- 
stroy the  infective  property  of  the  lymph,  while  the  bacteria  of  putrid 
urine  were  destroyed  after  six  hours’  exposure  to  an  atmosphere  con- 
taining one  part  of  chlorine  in  four  hundred.  Dr.  Klein  also  found 
[Report  of  the  Local  Governing  Board , vol.  xiii.,  1883  and  1884,  Supple- 
ment) that  after  the  compartment  of  a stable  in  which  pigs  had  died 
of  swine-plague  had  been  thoroughly  fumigated  for  six  hours  with 
chlorine,  healthy  animals  could  be  placed  therein  with  safety. 

The  result  of  all  our  knowledge  upon  the  subject  of  the  disinfectant 
properties  of  chlorine , iodine , and  bromine  is  summed  up  by  Dr.  Geo.  H. 
Kohe  [Med.  News,  xlvi.  89)  as  follows : 

1.  Chlorine  is  an  efficient  disinfectant  when  present  in  the  propor- 
tion of  one  part  in  one  hundred,  provided  the  air  and  the  objects  to 
be  disinfected  are  in  a moist  state  and  the  exposure  continues  for  up- 
wards of  an  hour. 

2.  Chlorine,  when  used  in  sufficient  concentration  to  act  as  a trust- 
worthy disinfectant,  injures  colored  fabrics  and  wearing-apparel. 

3.  Bromine  is  an  efficient  disinfectant  in  the  proportion  of  one  part 
in  five  hundred,  provided  the  air  be  in  a moist  state  and  the  exposure 
continues  for  upwards  of  three  hours. 

4.  Iodine,  in  solution,  is  an  efficient  disinfectant  in  the  proportion 
of  one  part  in  five  hundred,  the  exposure  continuing  for  two  hours. 

5.  The  use  of  chlorine,  and  in  a greater  degree  of  bromine,  requires 
considerable  experience  in  management : when  carelessly  handled  they 
may  cause  inconvenient  or  even  dangerous  symptoms  in  persons  u»ing 
them ; hence  they  are  not  suitable  as  disinfectants  for  popular  use. 

Internally,  chlorine  water  has  been  used  in  various  diseases,  es- 
pecially in  malignant  typhus,  but  at  present  is  rarely  if  ever  so  em- 
ployed. It  is  stated  to  be  stimulant  and  tonic  to  the  stomach,  and  is 
thought  by  some  to  have  an  especial  influence  upon  the  liver.  It  has 
been  employed  in  chronic  hepatic  affections ; the  dose  is  half  a fluidrachm 
to  two  fluidrachms  in  three  or  four  fluidounces  of  water.  Chlorine 
water  is  a powerful  irritant,  capable  of  producing  severe  inflammation 
of  the  skin  or  toxic  g astro-enteritis.  Properly  diluted,  it  forms  an  ex- 
cellent stimulant,  disinfectant,  detergent  wash  for  foul  ulcers,  and  may 
also  be  used  as  a gargle  in  malignant  sore  throat. 


Calx  Chlorata — Chlorinated  Lime.  U.S. — In  ordinary  life  chlorine 
is  chiefly  used  as  a disinfectant  in  the  form  of  a grayish-white  substance 
occurring  in  powder  or  friable  lumps,  having  a hot,  acrid,  astringent 
taste,  and  an  odor  resembling  that  of  chlorine.  It  is  made  ) t io 
action  of  chlorine  upon  hydrate  of  calcium,  or  slaked  lime  and  should 
contain  at  least  twenty-five  per  cent,  of  chlorine.  It  probai  y vanes 
in  its  chemical  constitution,  but,  according  to  the  most  recent  views, 
is  chiefly  composed  of  the  hypochlorite  and  the  chloride  of  calcium. 
When  exposed  to  the  air  it  slowly  evolves  hypochlorous  acid,  which, 
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being  an  unstable  compound,  undergoes  spontaneous  decomposition, 
and  finally  sets  free  fourteen-fifteenths  of  its  chlorine.  When  an  acid 
is  added  to  chlorinated  lime,  the  chlorine  gas  is  rapidly  evolved.  If  a 
specimen  of  bleaching-powder  be  very  moist,  it  generally  contains  an 
over-proportion  of  the  deliquescent  chloride  of  calcium,  and  is  corre- 
spondingly unable  to  liberate  chlorine. 

The  experiments  of  Dr.  J.  R.  Duggan  (Med.  News,  xlvi.  147)  indi- 
cate that  the  hypochlorites  are  among  the  very  best  of  our  practical 
disinfectants.  He  found  that  0.25  of  one  per  cent,  (one  part  to  four 
hundred)  of  chlorine  as  hypochlorite  is  an  effective  germicide  even 
when  allowed  to  act  for  only  two  minutes;  while  0.06  of  one  per  cent, 
(six  parts  to  ten  thousand)  will  kill  the  spores  of  B.  anthracis  and  B. 
subtilis  in  two  hours. 

Bleaching-powder  usually  contains  from  twenty-five  to  forty  per 
cent,  of  available  chlorine.  For  most  purposes,  a solution  containing  one 
pait  of  this  preparation  to  one  hundred  parts  of  water  is  strong  enough, 
for  this  will  contain  from  0.25  to  0.40  of  one  per  cent,  of  chlorine  as 
hypochlorite.  As  is  stated  above,  the  smaller  of  these  quantities  is 
sufficient  to  destroy  spores  almost  instantly.  There  are  very  few  pur- 
poses to  which  disinfectants  are  applied  that  are  not  fulfilled  by  this 
solution  of  one  to  one  hundred  of  bleaching-powder.  It  is  not  danger- 
ously poisonous,  is  said  not  to  injure  clothing,  bedding*  etc.,  and  is 
very  cheap,  since  bleaching-powder  is  worth  only  about"  five  cents  per 
pound.|  For  the  destruction  of  disease-germs  in  urine,  f cecal  discharges, 
sputum,  etc.,  a saturated  solution  of  bleaching-powder  appears  to  be  in  all 
respects  the  best  disinfectant  known. 


Liquor  Sod^  Chlorate,  U.S.—  Solution  of  Chlorinated  Soda,  or 
Laban  ague's  Solution,  is  an  officinal  preparation  made  by  triturating 
chlorinated  lime  with  a solution  of  the  carbonate  of  sodium.  It  is  a 
greenish-yellow  liquid,  having  a slight  odor  of  chlorine  and  a sharp 
saline  taste.  It  contains,  among  other  substances,  hypochlorite  of 


* This  statement  seems  to  me  doubtful. 
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sodium,  and  possesses  the  therapeutic  and  disinfectant  properties  of 
the  chlorinated  compound.  Owing  to  its  liquid  form,  its  comparative 
freedom  from  odor,  and  its  depositing  chloride  of  sodium  on  evapora- 
tion, it  is  the  most  elegant  of  all  the  chlorine  preparations  for  use  in 
the  sick-room.  Properly  diluted,  Labarraque’s  solution  may  be  em- 
ployed for  all  the  therapeutic  purposes  that  chlorine  water  is  used  for. 
The  dose  is  half  a fluidrachm  to  two  fluidrachms,  in  half  a tumblerful 
to  a tumblerful  of  water. 

ACIDUM  BORICUM— BORIC  ACID.  U.S. 

Sodii  Boras,  U.S. — Borax. — Boric  (or  Boracic)  acid  crystallizes  in 
white  translucent  scales,  soluble  in  about  thirty  parts  of  cold  water, 
much  more  soluble  in  boiling  water,  which  on  cooling  precipitates  all 
but  about  twenty-three  grains  to  the  fluidounce.  Hot  glycerin  dissolves 
and  holds  upon  cooling  as  much  as  three  drachms  to  the  fluidounce. 
Borax  occurs  in  white,  flattened,  prismatic  crystals,  soluble  in  twelve 
times  their  weight  of  cold  water. 

The  action  of  boracic  acid  and  its  salts  upon  the  animal  system  is  a 
very  feeble  one.  In  experiments  made  by  Dr.  E.  T.  Stewart  and  my- 
self, enormous  doses  were  required  to  affect  the  frog ; they  depressed 
the  spinal  centres  and  produced  progressive  loss  of  voluntary  and  reflex 
activity  without  affecting  nerve  or  muscle.  A saturated  solution  of  the 
quadroborate  of  sodium  brought  in  direct  contact  with  the  heart  exer- 
cised a very  feeble  depressant  influence,  and  when  injected  in  suffi- 
cient amount  into  the  jugular  vein  of  the  mammal  lowered  the  arterial 
pressure.  Cyon  (Hoffmann  und  Schwalbe’s  Jahresb .,  18/9,  301)  found 
that  daily  doses  of  three  drachms  of  borax  increase  the  appetite  and 
digestion  in  dogs  without  causing  other  effect,  unless  it  be  gain  in 
weight.  Max  Gruber*  (Ibid.,  p.  351),  in  a series  of  experiments,  found 
that  the  elimination  of  urea  and  of  water  by  the  kidneys  is  inci  eased 
by  large  doses  of  borax.  Mododewkow  is  said  (St.  Louis  Clin.  Bee., 
Sept.  1881)  to  have  had  two  cases  of  fatal  poisoning  with  boracic  acid : 
in  the  one  patient  a lumbar  abscess,  in  the  other  a pleuritic  cavity,  was 
washed  out  with  a five-per-cent,  solution  of  the  acid,  much  of  which 
remained.  The  symptoms  wore  nausea,  incessant  vomiting,  hiccough, 
erythematous  eruption,  fall  of  temperature,  and  collapse,  the  mind  le- 
maining  clear.  In  a not  fatal  case  (Med.  Mews,  xl.  704)  the  symptoms 
were  erythema,  with  rapid,  feeble  pulse.  Hogner  reports  (Schmidts 
Jahrb.,  ccii.  238)  two  cases  in  which  washing  out  of  a dilated  stomach 
with  a two-and-a-half-por-cent.  solution  of  boracic  acid  was  followed  by 


* A very  curious  effect  is  said  (by  Professor  Sclnff,  Rev.  Mid.  de  Suit"  Rom.,  1881,  244) 
to  bo  produced  by  the  local  application  of  boracic  acid  to  nerves : the  part  affected  is  affirm 
to  lose  its  power  of  originating  but  not  of  transmitting  impulses,  so  that  if  the  galvanic  cur- 
rent be  applied  to  the  part  of  the  nerve  which  has  been  exposed  to  the  drug  no  muscula 
contractions  result,  but  if  the  poles  be  placed  above  this  part  the  distal  muscles  respond 


once. 
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erythematous  eruption,  headache,  great  general  distress  and  weakness, 
disturbance  of  respiration,  coma,  involuntary  discharges,  ecchymoses 
on  the  skin,  and  death.*  Dr.  Johnson  (Therap.  Gaz.,  iii.  114)  finds  that 
boracic  acid  appears  in  the  urine  in  ten  minutes  after  the  ingestion  of 
it  or  of  borax,  and  that  it  may  also  be  recovered  from  the  perspiration, 
saliva,  and  faeces.  He  states  that  it  is  distinctly  diuretic,  and  that  in 
some  cases  of  albuminuria  he  has  succeeded  with  it  in  reducing,  or 
even  in  causing  to  disappear  entirely,  the  albumen. 

In  1874,  Dumas  and  Schnatzles  announced  that  borax  is  poisonous 
to  the  lower  forms  of  life  ( Pharm . Journ.,  April,  1874) ; in  Bucholz’s 
experiments,  0.75  per  cent,  of  boracic  acid  was  found  sufficient  to  pre- 
vent the  development  of  bacteria  (Arch.  f.  Kxper.  Path.  u.  Pharm.,  Bd. 
iv.).  In  the  experiments  of  Dr.  Walb  (Centralbl.  f.  Klin.  Med.,  1882, 
iii.  529),  a two-per-cent,  solution  of  borax  distinctly  checked  the  putre- 
faction of  solution  of  fibrin;  a five-per-cent,  solution  kept  the  solution 
fresh  for  nineteen  days.  Fresh  muscle-fibres  from  oxen  were  kept 
fiesh  many  days  by  a one-per-cent,  solution.  In  the  elaborate  experi- 
ments of  Dr.  Sternberg  it  was  found  that  boracic  acid  and  the  bibo- 
rate of  sodium  are  inefficient  as  germ-destroyers,  but  have  consider- 
able antiseptic  power  (Amer.  Journ.  Med.  Sci.,  Ixxxiv.  321).  Boracic 
acid  has,  therefore,  some  antiseptic  power,  although  further  experi- 
ments are  necessary  to  settle  its  exact  value.  The  acid  has  been  used 
to  a considerable  extent  in  antiseptic  surgery,  and  it  is  affirmed  to  be 
free  from  irritating  properties,  and  of  great  practical  value  in  the  treat- 
ment of  fresh  wounds,  foul  ulcers,  abscesses,  old  burns,  etc.  (see  espe- 
cially Dr.  M.  Greene,  Boston  Med.  and  Surg.  Journ.,  ciii.  209).  A lint 
may  be  made  by  saturating  ordinary  patent  lint  with  a saturated  boil- 
ing solution  of  boracic  acid  ; wounds  dressed  in  a dry  manner  with  this 
are  stated  to  heal  as  rapidly  as  when  a complicated  antisepsis  is  em- 
ployed. Dr.  Greene  prepares  an  ointment  by  melting  one  part  each  of 
spermaceti  and  white  wax  with  six  parts  of  vaseline,  and  adding,  while 
hot,  two  to  four  parts  of  a saturated  glyeerite  of  boracic  acid.  In  the 
form  of  lotion,  the  remedy  has  been  used  with  great  advantage  in 
phlegmonous  erysipelas  (see  Lancet , May,  1873 ; May,  1876 ; also  Pro- 
fessor F.  L.  Lebovicz,  Gaz.  Eebdom.  de  Med.,  1884,  xxi.  624).  There 
can  be  no  doubt  of  the  value  of  boracic  acid  and  borax  as  a local  appli- 
cation in  aphthous  ulceration,  diphtheria,  and  other  inflammations  of  the 
mouth  m which  crystals  of  the  sodium  salt  may  be  allowed  slowly  to 
issolve  in  the  mouth ; whether,  as  affirmed  by  Dr.  William  Greene  and 
by  f1/  F-  P'  Atkmson  (Land.  Practitioner,  xxiv.  254),  boracic  acid  is 
T6  '!  m *ePtlca}ima’  puerperal  fever,  erysipelas,  etc.,  is  more  problem- 
a^cal.f  Borax  has  been  used  in  epilepsy  with  asserted  good  results, 


in  th*Blh°refiS  n°  r70n  for  beliovi“S  that  boric  acid  had  anything  to  do  with  the  symptoms 
in  the  case  of  alloged  poisoning  reported  in  Med.  News,  xliii.  p 199  ' P 

f M.  Cyon  commends  very  highly  the  use  of  borax  in  ’daily  doses  of  eighty  to  ninetv 
grains  as  a prophylactic  against  cholera,  and  affirms  that  during  the  epidemic  fn  Italy  duffing 
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especially  by  Dr.  C.  F.  Folsom  ( Boston  Med.  and  Surg.  Journ.,  Feb.  18, 
1886).  He  gives  ten  to  fifteen  grains  three  times  a day.  I have  tried 
it  in  a number  of  cases,  the  only  result  being  marked  gastro-intestinal 
irritation.  The  statement  of  Professor  Rosenthal  ( Allgem . Wien.  Med. 
Wochens.,  Jan.  1884)  that  boracic  acid  is  efficient  in  ammoniacal  urine 
and  cystitis,  acidifying  the  urine  and  checking  the  fermentation,  has 
been  confirmed  (see  Lancet,  1884,  ii.  133).  In  the  cystitis  of  spinal 
diseases  I have  secured  great  relief  by  washing  out  the  bladder  with  a 
few  ounces  of  a saturated  solution  of  boracic  acid  after  the  use  of  the 
catheter.  The  acid  may  be  given  in  doses  of  ten  grains  three  to  six 
times  a day ; the  salt,  twenty  grains  to  a drachm : in  each  case  admin- 
istered in  diluted  watery  solution.  As  a disinfectant  and  soothing 
eye-wash  its  solution  is  much  used  by  oculists  in  conjunctivitis.  The 
strength  may  vary  from  five  grains  to  the  ounce  up  to  saturation. 

ACIDUM  SULPHUROSUM— SULPHUROUS  ACID. 

Sulphurous  acid  and  its  salts  are  most  efficient  in  destroying  the  low 
forms  of  life  which  are  connected  with  putrefaction  and  fermentation, 
and  for  this  reason  are  excellent  preservatives  of  organic  matters. 

Sulphurous  acid  and  its  salts  are  among  the  oldest  of  disinfectants, 
having  been  used  as  long  ago  as  1771 ; but  recent  experimental  evidence 
seems  to  indicate  that  they  have  not  the  great  superiority  which  has 
been  attributed  to  them.  According  to  the  experiments  of  Sternberg, 
one  volume  of  sulphurous  acid  gas  in  one  hundred  volumes  of  air  is 
sufficient  to  disinfect  dry  vaccine  matter.  As  these  experiments  are 
in  accord  with  older  observations,  they  may  be  considered  as  correct. 

According  to  Wernitz,  the  action  of  pepsine,  of  ptyaline,  of  inver- 
tine,  and  of  diastase  is  prevented  by  the  presence  of  an  aqueous  solution 
of  S02  of  1 : 1317  to  1 : 8600  (by  weight)  ; while  the  action  of  myrosine 
and  of  emulsine  is  neutralized  by  1 : 21,000.  Wernitz  further  says 
that  strips  of  woollen  or  cotton  goods  saturated  with  putrefactive 
matter  are  disinfected  by  exposure  of  from  four  to  six  hours  to  an 
atmosphere  containing  four  per  cent,  of  sulphurous  acid  gas.  The 
very  elaborate  experiments  of  Koch,  of  Wolff  hugel,  and  of  Sternberg 
have  shown,  however,  that  when  the  infectious  material  contains 
spores  sulphur  dioxide  is  of  very  little  value.  Wolff  hugel  concludes 
that  it  should  be  abandoned  as  a disinfectant:  nevertheless,  as  prob- 
ably but  few  of  the  contagions  are  in  the  condition  of  spores,  it  is 
likely  that  sulphurous  acid,  when  sufficiently  concentrated,  is  an  eftec- 
tive  disinfectant,  if  applied  for  a sufficient  length  of  time.  It  has  been 
proved  by  the  experiments’  of  Sternberg  that  the  gas  acts  much 
more  freely  and  powerfully  ivhcn  the  air  is  loaded  with  moisture. 


1864—65  none  of  the  villagers  employed  in  the  borax-works  were  affected,  while  in  a 'Mage 
in  close  proximity  one-third  of  the  inhabitants  diod.  He  believes  that  the  drug  kills  the 
germs  in  the  alimentary  canal  ( Compt.-Rend . Acad.  Set.,  xeix.  149). 
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Fumigation  of  an  apartment  with  sulphurous  acid  gas  should  never 
be  allowed  to  take  the  place  of  cleanliness  and  thorough  disinfection 
of  the  walls  and  of  all  articles  of  furniture.  Whether  after  all  this  is 
done  the  fumigation  does  any  good— whether  in  practice  it  is  of  any 
real  value— remains  doubtful.  It  is  perfectly  sure  that  it  is  of  no  ser- 
vice unless  the  air  of  the  room  be  made  to  contain  at  least  five  volumes 
pel  thousand  of  the  gas,  and  this  for  a period  of  from  four  to  six  hours. 
The  following  method  is  the  one  generally  employed. 

Take  a large  iron  pot  or  caldron,  put  in  it  a little  stand,  such  as  the 
cheaji  tripod  used  by  chemists,  place  on  this  an  iron  plate  containing 
flowers  of  sulphur  thoroughly  wet  with  alcohol  or  (probably  better 
still)  with  turpentine ; underneath  the  plate  set  a tin  alcohol  lamp ; 
then  put  the  whole  on  bricks  in  the  middle  of  the  room.  Light  the 
lamp  underneath  the  dish,  and  if  the  sulphur  does  not  take  fire  pre- 
viously, when  it  begins  actively  to  melt,  ignite  it.  Leave  the  room 
at  once,  closing  the  door.  The  room  must  be  as  tight  as  possible,  the 
chimney-places,  ventilators,  windows,  and  doors  of  exit  being  closed, 
while  all  the  drawers  of  furniture  and  the  doors  of  closets  should  be 
widely  opened. 

Sulphurous  acid  may  be  used  in  a saturated  solution  for  the  purpose 
of  destroying  disease-germs  in  the  excretions  of  the  sick : * its  action 
upon  vegetable  colors  of  course  completely  unfits  it  for  many  uses. 
The  sulphites  and  the  bisulphites  are  largely  employed  to  arrest  or 
control  fermentation  in  various  processes  in  the  arts. 


For  a yery  interesting  account,  by  Dr.  J.  Hjaltelin,  of  the  strangling  of  a smallpox 
epidemic  in  Iceland,  see  British  Medical  Journal,  1871,  yol.  ii.  p.  519.  I cannot  help  be- 
lieving that  the  strict  isolation  and  quarantining  of  the  sick  had  far  more  to  do  with  arresting 
the  spread  of  the  disease  than  had  the  sulphurous  acid  employed. 


APPENDIX. 


WEIGHTS  AND  MEASURES  OE  THE  UNITED  STATES  PHARMACOPEIA. 


Pound, 

lb 

= 

12  Ounces. 

Gallon, 

C == 

8 Pints. 

Ounce, 

g 

— 

S Drachms. 

Pint, 

O = 

16  Fluidounces. 

Drachm, 

3 

= 

3 Scruples. 

Fluidounce, 

= 

8 Fiuidrachms. 

Scruple, 

d 

= 

20  Grains. 

Fluidrachm, 

f3  = 

60  Minims. 

Grain, 

gr- 

= 

1 Grain. 

Minim, 

m - 

1 Minim. 

WEIGHTS  AND  MEASURES  OP  THE  METRICAL  OR  FRENCH  SYSTEM. 


One  Myriametre 
One  Kilometre 
One  Hectometre 
One  Decametre 
One  METRE 
One  Decimetre 
One  Centimetre 
One  Millimetre 


MEASURES  OP  LENGTH. 

= 10,000  Metres. 

= 1,000  Metres. 

= 100  Metres. 

= 10  Metres. 

= the  ten-millionth  part  of  a quarter  of  the  meridian  of  the  earth. 
= the  tenth  part  of  one  Metre,  or  0.1  Metre. 

= the  hundredth  part  of  one  Metre,  or  0.01  Metre. 

= the  thousandth  part  of  one  Metre,  or  0.001  Metre. 


WEIGHTS. 


One  Myriagramme  = 
One  Kilogramme  = 
One  Hectogramme  = 
One  Decagramme  = 
One  GRAMME  = 
One  Decigramme  = 
One  Centigramme  — 
One  Milligramme  — 


10,000  Grammes. 

1,000  Grammes. 

100  Grammes. 

10  Grammes. 

the  weight  of  a cubic  Centimetre  of  Water  at  4°  C. 
the  tenth  part  of  one  Gramme,  or  0.1  Gramme, 
the  hundredth  part  of  one  Gramme,  or  0.01  Gramme, 
the  thousandth  part  of  one  Gramme,  or  0.001  Gramme. 


One  Myrialitre 
One  Kilolitre 
One  Hectolitre 
One  Decalitre 
One  LITRE 
One  Decilitre 
One  Centilitre 
Ono  Millitre 
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MEASURES  OF  CAPACITY. 

= 10  cubio  Metres,  or  the  measure  of  10  Milliers  of  Water. 

— 1 cubic  Metro,  or  the  measure  of  1 Millier  of  Water. 

= 100  cubio  Deoimetres,  or  the  measure  of  1 Quintal  of  Water. 

= 10  cubic  Decimetres,  or  the  measure  of  1 Myriagramme  of  Water. 
= 1 cubic  Decimetre,  or  the  measure  of  1 Kilogramme  of  Water. 

= 100  cubio  Centimetres,  or  the  measure  of  1 Hectogramme  of  Water. 
= 10  cubic  Centimetres,  or  the  measure  of  1 Decagramme  of  Water. 
= 1 cubic  Centimetre,  or  the  measure  of  1 Gramme  of  Mater. 
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RELATION  OF  WEIGHTS  AND  MEASURES  OF  THE  U.S.  PHARMACOPEIA 

TO  EACH  OTHER. 


In  diatitled  water  at  the  temperature  of  60°. 


One  Pound 

= 

0.7900031  Pint 

= 

6067.2238 

Minims. 

One  Ounce 

= 

1.0533376  Fluidounces 

= 

505.6019 

Minims. 

One  Drachm 

= 

1.0533376  Fluidrachms 

= 

63.2002 

Minims. 

One  Scruple 

= 

= 

21.0667 

Minims. 

One  Grain 

= 

= 

1.0533 

Minims. 

One  Gallon 

= 

10.1265427  Pounds 

== 

58328.8862 

Grains. 

One  Pint 

= 

1.2658178  Pounds 

— 

7291.1107 

Grains. 

One  Fluidounce 

= 

0.9493633  Ounce 

— 

455.6944 

Grains. 

One  Fluidrachm 

= 

0.9493633  Drachm 

— — 

56.9618 

Grains. 

One  Minim 

= 

0.9493 

Grain. 

RELATION  OF  MEASURES  OF  THE  U.S.  PHARMACOPEIA  TO  CUBIC 

MEASURE. 


One  Gallon  = 
One  Pint  = 

One  Fluidounce  = 


231.  Cubic  Inches. 
28.875  Cubic  Inohes. 
1.80468  Cubic  Inohes. 


One  Fluidracbm  = 
One  Minim  = 


0.22558  Cubic  Inch. 
0.00375  Cubic  Inch. 


RELATION  OF  WEIGHTS  OF  THE  U.S.  PHARMACOPEIA  TO  METRICAL 


Fractions  of  a grain  in 


Grain. 

Milligrammes. 

Milligrammes. 

A 

= 

1.012 

A 

= 

1.079 

A 

= 

1.295 

A 

= 

1.349 

A 

— 

1.619 

A 

= 

1.799 

A 

== 

2.159 

A 

== 

2.591 

A 

= 

2.699 

A 

= 

3.239 

A 

= 

4.049 

A 

= 

4.319 

A 

= 

5.399 

A 

= 

6.479 

4 

= 

8.098 

4 

= 

10.798 

4 

= 

12.958 

4 

= 

16.197 

4 

= 

21.597 

4 

= 

32.395 

WEIGHTS. 


Grains  in  equivalent  metrical 
weights . 


Grains. 

1 



Centigrammes. 

6.479 

2 

— 

Decigrammes. 

1.295 

3 

= 

1.943 

4 

= 

2.591 

5 

= 

3.239 

6 

= 

3.887 

7 

= 

4.535 

8 

= 

5.183 

9 

= 

5.831 

10 

= 

6.479 

12 

= 

7.775 

15 

= 

9.718 

16 

— 

Grammes. 

1.036 

20 

= 

1.295 

24 

= 

1.555 

25 

= 

1.619 

30 

= 

1.943 

40 

= 

2.591 

50 

= 

3.239 

60 

= 

3.887 

Drachms , Ounces , and  Pounds  in 
equivalent  metrical  weights. 


Drachms. 

Grammes. 

1 

= 

3.887 

2 

= 

7.775 

3 

— 

Decagrammes. 

1.166 

4 

= 

1.555 

5 

== 

1.943 

6 

= 

2.332 

7 

2.721 

Ounoes. 

1 

= 

3.1103 

2 

= 

6.2206 

3 

= 

9.3309 

4 

— 

Hectogrammes. 

1.2441 

5 

= 

1.5551 

6 

= 

1.8661 

7 

= 

2.1772 

8 

= 

2.4882 

9 

= 

2.7992 

10 

= 

3.1103 

11 

3.4213 

Pounds. 

1 

= 

3.7324 

2 

= 

7.4648 

3 

= 

Kilogrammes. 

1.1197 
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RELATION  OF  METRICAL  WEIGHTS  TO  WEIGHTS  OF  THE  U.S. 

PHARMACOPOEIA. 


M atrir.nl 

Exact 

Approximate 

Exact 

Approximate 

Weight s. 
Milligrammes. 

equivalents 
in  grains. 

equivalents  in 
grains. 

iliCL/  W/Ul 

Weights. 

Grammes. 

equivalents 
in  grains. 

equivalents  in 
Troy  Weight. 

1 

= 

.0154 

fa 

1 = 

15.434 

gr.  xr. 

o 

.0308 

-fa 

2 = 

30.868 

3 

= 

.0463 

fa 

3 = 

46.302 

9>j- 

4 

= 

.0617 

fa 

4 = 

61.736 

3>. 

5 

= 

.0771 

fa 

5 = 

77.170 

9»v. 

6 

= 

.0926 

fa 

6 = 

92.604 

2>iss. 

7 

= 

.1080 

l 

9 

7 = 

108.038 

^vss. 

8 

= 

.1234 

i 

8 = 

123.472 

3ij- 

9 = 

Centigrammes. 

.1389 

h 

9 = 

Decagrammes. 

138.906 

B^ij. 

i 

= 

.1543 

i 

1 = 

154.340 

Jiiss. 

2 

= 

.3086 

* 

2 = 

308.680 

ov. 

3 

= 

.4630 

A 

3 = 

463.020 

3viiss. 

4 

= 

.6173 

* 

4 = 

617.360 

3*. 

5 

= 

.7717 

1 

5 = 

771.701 

3xiij. 

6 

= 

.9260 

A 

6 = 

926.041 

3 XV. 

7 

= 

1.0803 

l 

7 = 

1,080.381 

Sxviij. 

8 

= 

1.2347 

H 

s - 

1,234.721 

3xx. 

9 

Decigrammes 

= 

1.3890 

i* 

9 = 

Hectogrammes. 

1,389.062 

3xxiij. 

1 

— 

1.543 

H 

1 = 

1,543.402 

9^- 

2 

— 

3.086 

3 

2 = 

3,086.804 

3'’j  3»j- 

3 

— 

4.630 

4* 

3 = 

4,630.206 

3r- 

4 

— 

6.173 

6 

4 = 

6,173.609 

fti  3vij. 

5 

— 

7.717 

7i 

5 = 

7,717,011 

fti  §iv. 

6 

— 

9.260 

9 

6 = 

9,260.413 

Ibi  §vij. 

7 

10.803 

11 

7 == 

10,803.816 

Ibi  §x  3iv. 

8 

_ 

12.347 

12i 

8 = 

12,347.218 

fi>ij  3*. 

9 

13.890 

14 

9 = 

Kilogramme. 

1 = 

Myri  agramme. 

1 = 

13,890.620 

15,434.023 

154,340.023 

fi)ij  |v. 

ftij  gviij. 

f ft  xxvi 
1 gix  3iv. 
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TABLE  OF  THE  PROPORTION  BY  MEASURE  OF  ALCOHOL  (SP. 
GR.  0.826)  CONTAINED  IN  ONE  HUNDRED  PARTS 
OF  DIFFERENT  WINES,  ETC  * 


Lisa  (mean) 25.41 

Raisin  wine  (mean) 25.12 

Marsala  [Sicily  ma- 

deira]  (mean) 25.09 

strongest  (J.) 21.10 

weakest  (J.) 19.90 

Port,  strongest 25.83 

mean 22.96 

weakest 19.00 

strongest  (C.)  20.49 

mean  (C.) 18.68 

weakest  (C.) 16.80 

strongest  (J.) 23.20 

weakest  (J.) 20.70 

White  port  (C.)  17.22 

Madeira,  strongest 24.42 

mean 22.27 

weakest..., 19.24 

strongest  (C.) 20.35 

strongest  (J.) 19.70 

weakest  (J.) 19.00 

Sereial  madeira 21.40 

Ditto  (C.) 18.50 

Sherry,  strongest 19.81 

mean 19.17 

weakest 18.25 

strongest  (C.) 19.31 

mean  (C.) 18.47 

weakest  (C.) 16.96 

Amontillado  (C.)...  15.18 

strongest  (J.) 24.70 

weakest  (J.) 15.40 

Teneriffe  19.79 


Cider,  highest  average..  9.87 

lowest  average 5.21 

Perry,  average  of  four 

samples 7.26 

Mead 7.32 

Ale  (Burton) 8.88 


Teneriffe  (C.) 16.61 

Colares 19.75 

Lacliryma  Christi 19.70 

White  Constantia 19.75 

Red  Constantia 18.92 

Lisbon 18.94 

Ditto  (C.) 19.09 

Buoellas 18.49 

Red  madeira  (mean)...  20.35 

Cape  muscat 18.25 

Cape  madeira  (mean)...  20.51 

Grape  wine 18.11 

Calcavella  (mean) 18.65 

Yidonia 19.25 

Alba  flora 17.26 

Zante 17.05 

Malaga 17.26 

White  hermitage 17.43 

Roussillon  (mean) 18.13 

Claret  (strongest) 17.11 

mean 15.10 

weakest 12.91 

ditto  (F.) 14.73 

vin-ordinaire  (C.).  10.42 
Chkteau-Latour, 

1825  (C.) 9.38 

first  growth,  1811 

(C.) 9.32 

strongest  (J.) 11.10 

weakest  (J.) 9.10 

Malmsey  madeira 16.40 

Ditto  (C.) 15.6O 


Ale  (Edinburgh) 6.20 

Ale  (Dorchester) 5.66 

Brown  stout 6.80 

London  porter 4.20 

London  small  beer 1.28 


Lunel 15.52 

Ditto  (F.) 18.10 

Shiraz 15.52 

Ditto  (C.) 15.56 

Syracuse 15.28 

Sauterne 14.22 

Burgundy  (mean) 14.57 

strongest  (J.) 13.20 

weakest  (J.) 10.10 

Hock  (mean) 12.08 

strongest  (J.) 13.00 

weakest  (J.) 9.50 

Nice 14.63 

Barsac 13.86 

Tent 13.30 

Champagne  (mean) 12.61 

Ditto  (F.) 12.20 

Ditto,  strongest  (J.)....  14.80 

weakest  (J.)..., 14.10 

Red  hermitage 12.32 

Vin  de  Grave  (mean)...  13.37 
Frontignac  (Rives 

Altes) 12.79 

Ditto  (C.) 12.29 

COte  rOtie 12.32 

Tokay 9.88. 

Rudesheimer,  first 

quality  (C.) 10.14 

inferior  (C.) 8.35 

Hambacher,  first  qual. 

(C.) 8.88 

Catawba  (Stearns) 8 to  11 


Brandy 53.39 

Rum 53.68 

Gin 51.60 

Scotch  whisky 54.32 

Irish  whisky 53.90 


* The  analyses  whoso  results  are  given  in  this  table  were  mostly  made  by  Mr  Brando 
add'd  Jh  m!U?  13  attaChBd;  ^ qUOtation  is  upon  his  authority.  When  the  mark  (F  ) i- 


878 


APPENDIX. 


1,  M.  corrugator  supercil. ; 2,  M.  com- 
pressor nasi  el  pyramidal,  nasi;  3,  M. 
orbicular,  pulpebr. ; 4,  M.  levator  lab. 
sup.  alaequc  nasi;  5,  M.  levator  lab.  sup. 
propr. ; 6,  M.  zygomatic,  minor;  7,  M. 
dilatat.  narium  ant.  et  post. ; 8,  M.  zygo- 
matic. major;  9,  M.  orbicularis  oris; 
10,  Ram.  comm,  pro  Mm.  triangular, 
et  levator  menti ; 11,  M.  levator  menti ; 
12,  M.  quadratus  menti ; 13,  M.  triangu- 
laris menti;  14,  Ram.  subcutan.  colli 
N.  facial. ; 15,  Ram.  cervical,  pro  Pla- 
tysmat. ; 16,  M.  sterno-hyoideus ; 17,  M. 
omo-hyoideus ; 18,  M.  sterno-thyroi- 
deus;  19,  M.  sterno-hyoideus ; 20,  M. 
frontalis;  21,  Mm.  attrahens  et  at- 
tollens  auricula;  22,  Mm.  retrahens 
et  attoll.  auricula;  23,  M.  occipitalis; 
24,  Nerv.  facialis;  25,  Ram.  auricular, 
post.  prof.  N.  facialis ; 26,  M.  stylo-hyoi- 
deus;  27,  M.  digastricus;  28,  Ram.  buc- 
cales,  N.  facialis ; 29,  M.  splenius  capi- 
tis ; 30,  Ram.  subcutan.  maxill.  infer. ; 
31,  Ram.  ext.  N.  accessorii  Willisii;  32, 
M.  sterno-cleido-mastoideus ; 33,  M. 
cucullaris;  34,  M.  sterno-cleido-mas- 
toideus; 35,  M.  levator  anguli  scap- 
ula; 36,  N.  thoracic,  post.  (Mm.  rhom- 
boidei) ; 37,  N.  phrenicus;  38,  M.  omo- 
hyoid. ; 39,  N.  thoracic,  lateral.  (M. 
serrat.  magn.);  40,  N.  axillaris;  41, 
Ram.  plex.  brachialis  (N.  musculo-cu- 
tan.,  pars  N.  mediani) ; 42,  N.  thoracic, 
ant.  (M.  pectorales). 


M.  rectus  ab- 
dominis. 
(Nervi  intercos- 
tales abdomi- 
nales.) 


serratus  mag- 
M.  latissimus  dorsi. 


M.  obliquus  ab- 
dominis e x t e r- 
nus. 

•(Nervi  intercos- 
tales abdomi- 
nales.)  . 


M.  transversus  ab- 
dominis. 
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M.  tensor  vaginae  femoris.  (Rami 
N.  glutaei  superioris.) 

M.  tensor  vaginae  femoris.  (Rami 
N.  cruralis.) 

M.  rectus  femoris. 

M.  vastus  externa. 

M.  vastus  externus. 


N.  cruralis 

N.  obturatorius.. 


M.  sartorius- 


Jf.  adductor  longus. 

Rami  N.  cruralis  pro  M.  quadrici-  .. 
pite. 

M.  cruralis 

Rami  N.  cruralis  pro  M.  vasto  in- 
terno 
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Rami  inferiores  N.  glutsei  inferioris 

pro  M.  glutseo  maximo 

N.  ischiadicus 

M.  biceps  (caput  longum) 

M.  biceps  (caput  breve) 


N.  tibialis 

N.  peroneus 

M.  gastrocnemius  externus.... 


M.  soleus 


M.  adductor  magnua. 
M.  semitendinosus. 

M.  semimembranosus. 


M.  gastrocnemius  intemus. 
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N.  musculo-cutaneus.  M.  biceps. 


N.  musculo-  Caput  in-  N.  media-  N ulnaris  Romi  at  ™ ,, ■ 

cutaneus.  ternus  M.  nus.  M.  brachial^  pro“l  pronatoT 

tncipitis.  internes.  P radifterete? 


Eami  Nervi  mediani  pro  M.  pro 
natore  radii  terete 

M.  palmaris  longus.. 


M.  ulnaris  internus.... 


M-  ,§?x°r  digitorum  sublimis 
(digitt.  II  et  IH.) 

N.  ulnaris 

M.  flexor  digitorum  sublimis 
(digitt.  mdicis  et  minimi) 

Ma^iVOla?'  Prof-  Nervi  ulnaris. 

M.  abductor  digit!  minimi 

M.  flexor  digiti  minimi s 

M.  opponens  digiti  minimi..’.." 

Mm.  lumbrieales  II,  m et  IV 


M.  radialis  internus. 


M.  flexor  digitorum  profundus. 


M.  flexor  digitorum  sublimis. 


M.  flexor  pollicis  longus. 

N.  medianus. 


M.  abductor  pollicis  brevis. 

M.  opponens  pollicis. 

M.  flexor  pollicis  brevis. 

M.  adductor  pollicis. 

M.  lumbricalis  I. 
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Caput  extennis  M.  tricipitis 

N.  radialis 

M.  bracbialis  intemus — 

M.  supinator  longus 

M.  radialis;  externus  longus — 

M.  radialis  externus  brevis 


. supinator  longus — 

. radialis  externus  longus.- — 


M.  radialis  externus  brevis 


M.  extensor  digitorum  communis 


M.  extensor  indicis  proprius 

M.  extensor  indieis  proprius  et  M. 

abductor  pollicis  longus 

M.  abductor  pollicis  longus 


M.  extensor  pollicis  brevis 

M.  flexor  pollicis  longus 


M.  interosseus  dorsalis  I.... 
M.  interosseus  dorsalis  II- 
M.  interosseus  dorsalis  III. 


M.  ulnaris  externus. 

M.  extensor  digiti  minimi  pro- 
prius. 

M.  extensor  indicis  proprius. 
M.  extensor  pollicis  longus. 


M.  abductor  digiti  minimi. 
M.  interosseus  dorsalis  IV. 
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Abies  Canadensis,  814. 
excelsa,  814. 
pieea,  814. 

Absorbents,  857. 

Abstract  of  aconite,  418. 
of  belladonna,  231. 
of  conium,  325. 
of  digitalis,  363. 
of  ignatia,  270. 
of  jalapa,  697. 
of  nux  vomica,  253. 
of  senega,  76S. 

Abstracta,  99. 

Acacia,  821. 
vera,  821. 

Aceta,  100. 

Acetate  of  ammonium,  756. 
of  copper,  463. 
of  lead,  456,  762. 
of  morphine,  171. 
of  potassium,  720. 
of  sodium,  841. 
of  zinc,  460. 

Acetated  tincture  of  opium, 

Acetic  acid,  433. 

Acetphenetidin,  635. 

A-cetophenone,  196. 

Acetum,  433. 
lobelias,  310. 
opii,  170. 
sanguinarise,  660. 
scillas,  710. 

Acid,  benzoic,  771. 
earbazotic,  592. 
cathartic,  692. 
copaivic,  737. 
cubcbic,  739. 
gentisic,  638. 
hydrobromic,  297. 
meconie,  179. 
picric,  592. 
salicylic,  613. 

Acidum  aceticum,  433. 
acetieum  dilutum,  433. 
aceticum  glaciale,  433.' 
arseniosum,  498,  817. 
benzoicum,  771. 
borieum,  870. 
carbolicum,  593,  806. 
carbolicum  crudum,  593. 
chromicum,  820. 
citricum,  432. 
gallicum,  440. 


Acidum  hydrobromicum  dilu- 
tum, 4S2. 

hydrockloricum,  482. 
bydrochloricum  dilutum, 
482. 

hydrocyanicum,  419. 
hydrocyanicum  dilutum, 
419. 

lacticum,  486. 
muriaticum,  482,  820. 
muriaticum  dilutum, 
482. 

nitricum,  482,  819. 
nitricum  dilutum,  4S4. 
nitro-hydrochloricum, 
484. 

nitro-muriaticum,  484. 
nitro-muriaticum  dilu- 
tum, 484. 
nitrosum,  483. 
oxalicum,  434. 
phospkoricum  dilutum, 
548. 

picrum,  592. 
salicylicum,  611. 
sulphuricum,  479,  819. 
sulpburicum  aromati- 
cum,  482. 

sulphuricum  dilutum, 
4S1. 

sulpkurosum,  872. 
tannicum,  438. 
tartarieum,  430. 
valerianicum,  117. 
Aconelline,  40S. 

Aconite  as  a diaphoretic,  749. 
leaves,  407. 
root,  407. 

Aconitine,  408. 

crystallized,  408. 
Aconitum,  407. 

antidote  for,  418. 

Adeps,  826. 

benzoinatus,  774. 

Adhesive  plaster,  454,  733. 
Administration,  methods  of. 
102.  ’ 
Adonidino,  382. 

Adonis  vornalis,  382. 

-dither,  137. 

fortior,  137. 

African  pepper,  646. 

Age  in  relation  to  dose,  106. 
Alcohol,  331. 

as  a sudorific,  758. 
dilutum,  331. 


Alcohol  fortius,  331. 

Alexandria  senna,  692. 

Alimentation,  rectal,  35. 

, Allium,  775. 

Allspice,  645. 

Aloe,  671,  689,  778. 

, Barbadensis,  689. 

Capensis,  689. 
purificata,  691. 
Socotrina,  6S9. 

, Aloin,  689. 

Alterative  diuretics,  72S. 

Alteratives,  113,  763. 

Althma,  824. 

officinalis,  824. 

Alum,  444. 

as  an  emetic,  665. 
curd,  444. 

Alumen,  444. 

exsiccatum,  444. 

Aluminas  sulphas,  445. 

Amber,  122. 

American  hellebore,  392. 
hemp,  197. 

Ammonia,  327,  814. 

Ammonia  alum,  444. 

Ammoniac,  768. 
mixture,  769. 
plaster,  769. 

Ammoniacum,  76S. 

Ammoniated  copper,  462. 
mercury,  528. 
tincture  of  guaiac,  560. 
tincture  of  valerian,  117. 

Ammonii  acetas,  756. 
bromidum,  294. 
carbon  as,  331. 
chloridum,  763. 
nitras,  331. 
sulphas,  331. 
valeri  an  as,  117. 

Ammonio-citrato  of  bismuth. 

466. 

Ammonio-ferric  alum,  475. 

479.  ’ 

Amorphous  hyoscyamine, 

234. 

Amygdalin,  642. 

Amyl,  nitrite  of,  298. 
valerianate  of,  309. 

Amyleno  hydrate,  194. 

Amyli  nitritum,  298. 

Amy  lie  alcohol,  331. 

Anaeyolus  pyrethrum,  801. 

Anaesthetics,  112,  128. 

Aneleotronus,  83. 
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Animal  charcoal,  857. 

Anise,  648. 

water,  648. 

Anisurn,  648. 

Anodes,  70. 

Antacids,  837. 

Anthelmintics,  844. 

Anthemis,  649. 

Antifobrin,  630. 

Antihydropin,  713. 

Antimonial  ointment,  391. 
plaster,  391. 
wine,  391. 

Antimonii  et  potassii  tartras, 
3S5. 

oxidum,  3S5. 
sulphidum,  385. 

purificatum,  385. 
sulphuretum,  385. 
Antimony,  385. 

Antiperiodics,  113. 
Antipyretics,  113. 

Antipyrin,  625. 

Antiseptics,  859. 
Antispasmodics,  112,  114. 
Apiin,  780. 

Apiol,  780. 

Apomorphine,  660. 

Aqua  ammonias,  331,  814. 
ammonias  fortior,  331, 
814. 

aurantii  florum,  648. 
eamphoras,  121. 
chlori,  867. 
cinnamomi,  644. 
fceniculi,  648. 
mentha  piperita,  648. 

viridis,  648. 
rosmarini,  648. 

Aquae,  100. 

Arabin,  821. 

Araroba,  685. 

Arbutin,  729. 

Argel,  692. 

Argenti  cyanidum,  429,  471. 
iodidum,  471. 
nitras,  463. 
nitras  dilutus,  471. 
nitras  fusus,  464. 
oxidum,  47 1. 

Argentum,  463. 

Argol,  430. 

Arnica  flowers,  406. 

root,  406. 

Arnicine,  406. 

Aromatic  bitters,  649. 
powder,  644. 
spirit  of  ammonia,  331. 
spirit  of  hartshorn,  838. 
sulphuric  acid,  482. 
syrup  of  rhubarb,  688. 
tincture  of  rhubarb,  688. 
Aromatics,  643. 

Arrow-root,  825. 
porridge,  32. 

Arseniato  of  sodium,  513,563. 
Arsenic,  498,  817. 

antidotes  for,  512. 
as  a caustic,  511,  817. 
Arsenic-eating,  504. 
Arsenical  paper,  compound, 
510. 

paste,  818. 
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Arsenici  iodidum,  513. 
Arsenious  acid,  498,  817. 

ointment,  817. 

Arsenito  of  potassium,  513. 

Art  of  prescribing  medicines, 
107. 

Artemisia  Contra,  846. 
Artificial  camphor,  733. 
Artificially  digested  foods,  33. 
Asafetida,  117. 
mixture,  118. 
suppositories,  118. 
Asafoetida,  117. 

Asiatic  pill,  509. 

Aspic,  648. 

Aspidium,  851. 

Astley  Cooper’s  arsenious 
paste,  817. 

Astragalus  verus,  822. 
Astringents,  112,  436,  762. 
mineral,  444. 
vegetable,  436. 
Atomization,  104,  760. 
Atropinoe  sulphas,  231. 
Atropine,  202. 

antagonism  to  Calabar 
bean,  283. 

antagonism  to  jaborandi, 
755. 

poisoning  by,  229. 
Aurantii  amari  cortex,  646. 
dulcis  cortex,  646. 
flores,  646. 

Azedarach,  845. 

B. 

Bacillus-spores,  killing  of,  862. 
Baked  meal  porridge,  32. 
Balm,  648. 

Balsam  of  Peru,  774. 
of  Tolu,  774. 

Balsamum  Peruvianum,  774. 
Tolutanum,  774. 
traumaticum,  774. 

Banks  oil,  542. 

Bantingism,  44. 

Barbadoes  aloes,  689. 
Barbaloin,  689. 

Barberry,  640. 

Bark  of  pomegranate  root, 
851. 

Barley,  825. 

water,  S25. 

Barytine,  399. 

Bassorin,  822. 

Baths,  cold,  58. 
hot,  069,  743. 

Turkish,  743. 
vapor,  743. 

Bean  of  St.  Ignatius,  270. 
Bearberry,  729. 

Bebeerine,  638. 

sulphate,  638. 

Bobeeru  bark,  638. 

Beef  essence,  29. 
tea,  29. 

Belladonna  in  opium-poison- 
ing, 166. 
leaves,  222. 
plaster,  222. 
root,  222. 

Belladonna;  folium,  222. 


Belladonna?  radix,  222. 

Benzoic  acid,  771. 

Benzoin,  771. 

Benzoinum,  771. 

Berberine,  639. 

Bethol,  624. 

Bicarbonate  of  potassium,  7 1 9. 
of  sodium,  841. 

Bichloride  of  mercury,  526. 
of  methylene,  153. 

Biniodide  of  mercury,  527. 

Bismuth,  456. 

Bismuthi  citras,  458. 

et  ammomi  citras,  457. 
subearbonas,  456. 
subnitras,  456. 

Bismuthum,  456. 

Bisulphate  of  quinine,  585. 

Bitartrate  of  potassium,  721. 

Bitter  orange  peel,  646. 

Bitters,  171. 
simple,  637. 

Black  draught,  693. 
drop,  171. 
ginger,  645. 
hellebore,  705,  779. 
mustard,  812. 
oak,  443. 
oil,  542. 

oxide  of  manganese,  479. 
pepper,  645. 
snakeroot,  703. 
wash,  528. 

Blatta  orientalis,  713. 

Blattic  acid,  713. 

Bleaching  powder,  869. 

Blistering  cerate,  S10. 

Blisters,  S06. 

Bloodroot,  659. 

Blue  galls,  439. 
mass,  523,  684. 
ointment,  523. 
pills,  523,  684. 

Bluestone,  461. 

Boneblack,  857. 

Boneset,  641. 

Bonwill’s  method  of  anaes- 
thesia, 129. 

Boracic  acid,  870. 

Borax,  870. 

Boric  acid,  S70. 

Bougies,  104. 

Bran,  677. 

Brandy,  331. 

Brayera,  846. 

antheimintiea,  846. 

Brazilian  sarsaparilla,  560. 

Bread  and  milk,  S33. 

Broinal  hydrate,  298. 

Bromated  camphor,  121. 

Bromcamphor,  121. 

Bromide  of  ammonium,  294. 
of  camphor,  121. 
of  ethyl,  153. 
of  iron,  479. 
of  lithium,  296. 
of  nickel,  296. 
of  potassium,  285. 
of  sodium,  296. 

Broininated  camphor,  121. 

Bromine,  820,  868. 

Bromoform,  1 53. 

I Brornum,  820. 
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Broom,  712. 

Broth,  ohioken,  29. 

Brown  mixture,  824. 
oil,  542. 
sugar,  677. 

Brucine,  269. 

Buchu,  72S. 

Buckthorn,  678. 

Burgundy  pitch,  814. 
pitch  plaster,  814. 

Burnt  alum,  445,  820. 

Butternut,  689. 

Butyl  chloral  hydrate,  192. 

Buxine,  638. 

C. 

Cacao  butter,  S26. 

Cadmii  sulphas,  460. 

Cadmium,  460. 

Cafifea,  364. 

Caffeine,  364,  713. 

Calabar  bean,  271. 

Calabarina,  271. 

Calabarinum  purum,  271, 
note. 

Calamine,  460. 

Calamus,  648. 

Calcii  carbonas  prascipitatus, 
843. 

Calcii  phosphas  praecipitatus, 
54S. 

California  buckthorn,  679. 

Calisaya  bark,  563. 

Calomel,  523. 

as  a purge,  684. 

Calorie,  55. 

Calumba,  641. 

Calx,  841. 

chlorata,  868. 
sulphurata,  682. 

Camboge,  517. 

Camphor,  118. 
artificial,  733. 
bromated,  121. 
carbolated,  122. 
mixture,  Hope’s,  484. 
monobromate  of,  121 
oil,  121. 
water,  121. 

Camphora,  118. 

Camphorated  tincture  of 

opium,  171. 

Camphor-cymol,  119. 

Canada  balsam,  732. 
crigeron,  731. 
fleabane,  731. 
pitch,  814. 
pitch  plaster,  814. 
turpentine,  732. 

Cannabin,  197. 

Cannabis  Americana,  197. 
Indica,  197. 

Canquoin’s  paste,  818. 

Cantharidal  collodion,  810. 

Cantharides,  782,  807! 
cerate,  810. 
paper,  810. 

Cantharidin,  807. 

Cantharis,  742. 

Cape  aloes,  689. 

Capsicin,  616,  813. 

Capsicum,  646,  813. 


Caraway,  648. 

Carbazotate  of  ammonium 
593. 

Carbazotio  acid,  592. 

Carbo,  857. 

animalis,  857. 

purificatus,  857. 
ligni,  857. 

Carbolated  camphor,  122. 
Carbolic  acid,  594. 
antidote  to,  602. 
as  a disinfectant,  866. 
as  an  antiseptic,  606. 
parenchymatous  injec- 
tions of,  602. 
poisoning,  605. 

Carbonate  of  ammonium, 
331. 

of  calcium,  843. 
of  lead,  456. 
of  lithium,  727. 
of  magnesium,  679. 
of  potassium,  719. 
of  sodium,  837. 
of  zinc,  460. 

Cardamom,  645. 
Cardamomum,  645. 

Cardiac  depressants,  384. 

stimulants,  112. 

Cardiants,  112. 

Carminatives,  643. 

Carolina  jessamine,  311. 
Carrageen,  823. 

Carrageen  in,  823. 

Carron  oil,  842. 

Carthagena  bark,  563. 

Carum,  648. 

Caryophyllus,  644. 

Cascara  Sagrada,  679. 
Cascarilla,  649. 

Cassava,  824. 

Cassia  bark,  644. 

Fistula,  678. 

Castillon’s  powder,  843. 

Castor,  1 15. 
oil,  682. 
oil  beans,  682. 

Castoreum,  115. 

Catechu,  441. 

Cathartic  acid,  692. 

Cathartics,  666. 

Cathartin,  692. 

Cathode,  70. 

Caustic  potash,  816. 
lime,  842. 
soda,  840. 

Cayenne  pepper,  646. 

Central  galvanization,  97. 

Cora  alba,  62,  826. 

flava,  62,  826. 

Corata,  101. 

Cerates,  101. 

Ceratum  cantharidis,  810. 

cxtracti  cantharidis,  810. 
Cerebrum,  galvanization  of 
the,  94. 

Cerii  oxalas,  459. 

Cetaceum,  826. 

Cetraria,  822. 

islandioa,  822. 

Cetrario  acid,  822. 

Cetrarin,  822. 

Chalk,  843. 


Chalk  mixture,  843. 

, Chamomile,  649. 

Champagne,  345. 

Charcoal,  857. 
poultices,  857. 

Charta  arsenicalis  composite, 
510. 

cantharidis,  810. 
sinapis,  813. 

Chart®,  101. 

Chelerythrin,  659. 

Chemical  current,  78. 

food,  550. 

Chenopodium,  845. 

anthelminticum,  846. 
Chian  turpentine,  736. 
Chicken  broth,  29. 

Children,  comparative  dose 
for,  106. 

Chili  saltpetre,  722. 
Chirnaphila,  730. 

Chimaphilin,  730. 

Chinoidin,  5SS. 

Chinoidinum,  5S8. 

Chirata,  641. 

Chloral,  179. 

alcoholate,  180. 
camphor,  192. 
hydrate,  180. 
poisoning,  1S9. 

Chlorate  of  potassium,  724. 

of  sodium,  726. 

Chloride  of  ammonium,  765. 
of  iron,  477. 

of  mercury,  corrosive, 
526. 

of  mercury,  mild,  523. 
of  potassium,  523. 
of  zinc,  818. 

Chlorinated  lime,  SOS. 

Chlorine,  S67. 

water,  867. 

Chloroform,  143. 

Chloroformum  purificatum, 
143. 

venale,  143. 

Chlorum,  867. 

Chocolate  porridge,  33. 
Cholagogues,  666. 

Chondrus,  823. 

Chondrus  erispus,  823. 

Chromic  acid,  820. 

Chrysaroba,  6S7. 

Chrysophanic  acid,  687. 
Churrus,  197. 

Cigarettes,  arsenical,  510. 
Cimicifuga,  125. 

Cinchona,  563. 
flava,  563. 
pale,  563. 
pallida,  563. 
red,  563. 
rubra,  563. 
yellow,  563. 

Cinchonamine,  588. 
Cinchonidine,  586. 

Cinchoninm  sulphas,  5S6. 
Cinchonine,  586. 

sulphate  of,  586. 

Cinnamic  acid,  774. 

Cinnamon,  644. 
water,  644. 

Citrate  of  bismuth,  458. 
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Citrate  of  bismuth  and  ammo- 
nium, 458. 
of  caffeine,  374. 
of  iron,  478. 
of  iron  and  ammonium, 
478. 

of  iron  and  quinine, 
47S. 

of  iron  and  strychnine, 
478. 

of  lithium,  727. 
of  magnesium,  694. 
of  potassium,  720,  749. 
Citric  acid,  432. 

Clarke’s  Rule  for  Doses,  106. 
Classification,  111. 

Claviceps  purpurea,  784. 
Climate,  105. 

Cloves,  644. 

Ciove-tea,  644. 

Coca,  239. 

Cocaine,  239. 

Coca-tannic  acid,  239. 
Cockroach,  713. 

Codeine,  174. 

Cod-liver  oil,  542. 

Coffee,  364. 

Cohnheim’s  salt  frog,  184. 

Cola  nut,  365. 

Colchieeine,  551. 

Colchici  radix,  551. 

semen,  551. 

Colchicine,  551. 

Colchicum  root,  551. 

seed,  551. 

Cold  as  a tonic,  58. 
in  pyrexia,  58. 
local  use  of,  56. 

Cold  cream,  S26. 

Collodion,  835. 

with  cantharides,  S10. 
Collodium,  835. 

cum  cantharide,  810. 
flexile,  836. 

Colocynth,  697. 

Colocynthin,  697. 

Colocynthis,  697. 

Columbin,  641. 

Columbo,  641. 

Commercial  bicarbonate  of 
sodium,  841. 
chloroform,  143. 
oxide  of  zinc,  460. 
Compound  arsenical  paper, 
510. 

cathartic  pills,  698. 
decoction  of  sarsaparilla, 
559. 

extract  of  colocynth,  698. 
fluid  extract  of  sarsapa- 
• rilla,  559. 

infusion  of  flaxseed,  824. 
infusion  of  gentian,  640. 
infusion  of  rose,  443. 
infusion  of  senna,  693. 
iodine  ointment,  534. 
jalap  powder,  696. 
liquorice  powder,  693, 
824. 

mixture  of  iron,  476. 
mixture  of  liquorice,  824. 
pills  of  iron,  476. 
pills  of  rhubarb,  688. 


Compound  powder  of  ipecacu- 
anha, 748. 

powder  of  jalap,  696. 
powder  of  rhubarb,  688. 
solution  of  iodine,  534. 
spirit  of  ether,  123. 
spirit  of  juniper,  731. 
spirit  of  lavender,  648. 
syrup  of  sarsaparilla, 
559. 

syrup  of  squill,  775. 
syrup  of  the  phosphates, 
550. 

tincture  of  benzoin,  774. 
tincture  of  cardamom, 
643. 

tincture  of  catechu,  442. 
tincture  of  cinchona,  588. 
tincture  of  gentian,  638. 
tincture  of  iodine,  534. 
Confection  of  rose,  443. 

of  senna,  693. 
Confectiones,  101. 

Confections,  101. 

Conii  folia,  320. 

fructus,  320. 

Conine,  320. 

Conium,  320. 

ConsommS  soup,  30. 
Continuous  current,  78.  * 
Convallamarin,  374. 
Convallaria  majalis,  374. 
Convallarin,  374. 

Cooper’s  arsenious  ointment, 
817. 

Copaiba,  737. 

Copaivic  acid,  737. 

Copper,  461 . 

Copperas,  864. 

Coriander,  648. 

Coriandrum,  648. 

Corrosive  chloride  of  mercury, 
526. 

sublimate,  526,  819,  S65. 
as  a caustic,  819. 
Corsican  moss,  823. 
Cosmoline,  831. 

Cotton-root,  799. 
Counter-irritation,  803. 
Cowhage,  852. 

Cowling’s  Rule  for  Doses,  106. 
Coxe’s  hive  syrup,  775. 
Cracked  wheat,  677. 
Cranesbill,  443. 

Cream  of  tartar,  721. 
Creasotc,  606. 

Creasotum,  606. 

Crota,  843. 

prroparata,  843. 

Croton  chloral  hydrate,  193. 
Croton  oil,  667,  671,  704. 
Crotonol,  704. 

Cryptopine,  178. 

Cubeb,  739,  801,  802. 

Cubcbn,  739. 

Cubcbic  acid,  739. 

Cubebin,  739. 

Cupri  acetas,  463. 

sulphns,  461. 

Cuprum,  461. 

ammoniatum,  463. 
Cyanide  of  potassium,  429. 
of  silver,  429,  471. 


Cyano-kaeinoglobin,  422. 
Cyanogen  gas,  429. 
Cydonium,  824. 

Cytisin,  406. 


D. 

Dandelion,  561. 

Daphnin,  561. 

Daturine,  232. 

Decocta,  99. 

Deception  of  barley,  825. 
Decoctum  chimaphilse,  730. 
hordei,  825. 

sarsaparilla  composi- 
tum,  559. 

Degeneration,  reaction  of,  88. 
Delirifaeients,  112,  197. 
Demulcents,  821. 

Denarcotized  opium,  170. 
Deodorized  tincture  of  opium, 
170. 

Depresso-motors,  112. 
Dewees’s  emmenagogue  mix- 
ture, 782. 

Dextro-quinine,  586. 
Diagnosis,  use  of  electricity 
in,  87. 

Dialyzed  iron,  478. 
Diaphoretics,  743. 

Diastase,  855. 

Diet  in  corpulence,  46. 
in  lithiasis,  51. 
in  rest-cure,  41. 
Digestants,  853. 

Digested  foods,  33. 

Digitalein,  346. 

Digitalin,  346,  364. 
Digitalinum,  346,  364. 
Digitaliresin,  346. 

Digitalis,  346. 

as  a diuretic,  710. 
as  an  antipyretic,  360. 
Digitonin,  347. 

Digitoxin,  347. 

Digitoxiresin,  348. 
Dihydroxyle  quinine,  577, 
note. 

Diluents,  762,  S34. 

Diluted  acetic  acid,  433. 
alcohol,  331. 
hydrobromic  acid,  297. 
hydrochloric  acid,  482. 
hydrocyanic  acid,  419. 
muriatic  acid,  482. 
nitric  acid,  4S4. 
nitro-muriatic  acid,  4S5. 
phosphoric  acid,  548. 
solution  of  subacotate  of 
lead,  455. 

sulphuric  acid,  481. 
Disease,  105. 

Disinfectants,  S59. 

Diuretics,  706. 

Donovan’s  solution,  536. 
Doses,  rules  for,  106. 

Dover’s  powder,  748. 
Drastics,  695. 

Dried  alum,  444. 

carbonate  of  sodium,  841. 
sulphate  of  iron,  476. 
Drugs,  99. 
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Ecboline,  7S5. 

Effects  of  medicinos,  primary, 

remote,  101. 
secondary,  101. 
Effervescing  draught,  720, 
749. 

Eggnog,  31,  346. 

Elaterin,  700. 

Elaterium,  700. 

Electric  brush,  94. 
Electricity,  72. 

use  of,  as  a tonic,  94. 
Elixir  of  valerianate  of  am- 
monium, 117. 
of  vitriol,  482. 
Proprietatis,  691. 
Emetics,  650. 
mineral,  665. 
vegetable,  654. 

Emetine,  654. 

Emmenagogues,  778. 

Emodin,  679. 

Emollients,  S26. 

Emplastra,  101. 

Emplastrum  ammoniaci,  769. 
ammoniaci  cum  hydrar- 
gyro,  769. 
antimonii,  391. 
asafoetid®,  118. 
belladonnas,  231. 
hydrargyri,  523. 
picis  Burgundic®,  814. 
picis  Canadensis,  814. 
picis  cum  cantharide, 
814. 

plumbi,  454,  835. 
resin®,  454,  733,  835. 
saponis,  455,  835. 

Emulsin,  642,  812. 

Emulsions,  100. 

Endermic  administration, 
104. 

Enemata,  673. 

nutritive,  35. 

English  aconitine,  408. 

garlic,  775. 

Epispastics,  803,  806. 

Epsom  salt,  693. 

Ergot,  784. 

Ergota,  784. 

Ergotic  acid,  785. 

Ergotin,  785,  798. 

Ergotinin,  785. 

Ergotism,  796. 

Erigeron,  731. 

Canadense,  731. 

Errhines,  802. 

Erythroxylino,  239. 
Erythroxylon,  239. 

Escharotics,  815. 

Esorine,  271. 

Essence  of  beef,  29. 
of  peppermint,  648. 
of  spearmint,  648. 
Essential  salt  of  lemons,  434 
Ether,  137. 

Ethereal  bromide,  153 
oil,  123. 

Ethyl,  lead,  453. 
nitrite  of,  309. 


Ethyl  oxido,  137. 

Eucalypsinthe,  589,  note. 

Eucalyptus,  589,  776. 

Euonymin,  679. 

Euonymus,  679. 

Eupatorium,  641. 

Excito-motors,  112. 

Expectorants,  759. 

Extract  of  aconite,  418. 

of  American  hemp,  197. 
of  arnica,  407. 
of  belladonna,  230. 
of  black  hellebore,  705. 
of  butternut,  6S9. 
of  Calabar  bean,  282. 
of  chirata,  641. 
of  cinchona,  588. 
of  colchicum  root,  558. 
of  colocynth,  698. 
of  conium,  325. 
of  dandelion,  561. 
of  digitalis,  363. 
of  ergot,  799. 
of  euonymus,  679. 
of  gentian,  640. 
of  hasmatoxylon,  442. 
of  hellebore,  705. 
of  hyoscyamus,  235. 
of  ignatia,  270. 
of  Indian  hemp,  197. 
of  juglans,  689. 
of  krameria,  442. 
of  liquorice,  824. 
of  logwood,  442. 
of  malt,  855. 
of  May-apple,  700. 
of  nux  vomica,  253. 
of  opium,  171. 
of  podophyllum,  700. 
of  quassia,  637. 
of  rhatany,  442. 
of  rhubarb,  688. 
of  stramonium,  233. 
of  taraxacum,  561. 
of  uva  ursi,  730. 
of  wahoo,  679. 

Extracta,  101. 
fluida,  101. 

Extractum  cannabis  Indie®, 
197. 

juglandis,  689. 
malti,  855. 

Extraneous  remedies,  112. 

837. 

F. 

Faradic  current,  80. 

Faradization,  general,  97. 

Feeding  of  the  sick,  26. 
by  the  rectum,  33. 

Fennel,  648. 
water,  648. 

Ferri  bromidum,  479. 
carbonas,  475. 
carbonas  saccharatus. 
476. 

chloridum,  477. 
citras,  477. 

et  ammonii  citras,  478. 
et  ammonii  sulphas,  479. 
et  ammonii  tartras,  478. 
et  potassii  tartras,  478.  ’ 
et  quinin®  citras,  478. 


8S7 

Ferri  et  strychnin®  citrus, 
478. 

lactas,  478. 

oxidum  hydratum,  475. 
oxidum  hydratum  cum 
magnesia,  475,  512. 
phosphas,  479. 
pulvis,  475. 
pyrophosphas,  479. 
sulphas,  476. 
sulphas  exsiccatus,  476. 
sulphas  prmcipitatus, 
476. 

Ferrum,  472. 

dialy satum,  478. 
reductum,  475. 

Ficus,  677. 

Figs,  677. 

Filix  Mas,  851. 

Flaxseed,  824. 
meal,  833. 
oil,  824. 

Fleabane,  731. 

Fleming’s  tincture  of  aconite, 
418. 

Flexible  collodion,  836. 

Flowers  of  sulphur,  680. 

Fluid  extract  of  aconite  root, 
41S. 

of  American  hellebore, 
398. 

of  arnica,  407. 
of  belladonna,  230. 
of  bitter  orange  peel,  647. 
of  boneset,  641. 
of  brayera,  846. 
of  buchu,  728. 
of  cannabis  Indica,  202. 
of  ehimaphila,  730. 
of  chirata,  641. 
of  cimicifuga.,  126. 
of  coca,  251. 
of  colchicum  root,  552. 
of  colchicum  seeds,  552. 
of  columbo,  641. 
of  conium,  325. 
of  cotton  root,  799. 
of  cubebs,  741. 
of  dandelion,  561. 
of  digitalis,  363. 
of  ergot,  798. 
of  eupatorium,  641. 
of  gelsemium,  314. 
of  gontian,  638. 
of  ginger,  645. 
of  gossypi  radicis  cortex, 
799. 

of  grindelia,  765. 
of  hemp,  202. 
of  hops,  125. 
of  ipecacuanha,  659. 
of  jaborandi,  755. 
of  krameria,  443. 
of  lactucarium,  125. 
of  liquorice,  824. 
of  lobelia,  311. 
of  lupulin,  125. 
of  matico,  741. 
of  nux  vomica,  253. 
of  pareira  brava,  729. 
of  quassia,  639. 
of  rhatany,  443. 
of  rhubarb,  688. 
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Fluid  extract  of  rhus  glabra, 
443. 

of  rose,  443. 
of  sanguinaria,  660. 
of  sarsaparilla,  559. 
of  senega,  768. 
of  senna,  693. 
of  serpentaria,  649. 
of  spigolia,  845. 
of  spigolia  and  senna, 
845. 

of  squill,  710. 
of  stramonium,  233. 
of  sumach,  443. 
of  taraxacum,  561. 
of  uva  ursi,  730. 
of  valerian,  116. 
of  veratrum  viride,  398. 
of  wild  cherry,  643. 
Foeniculum,  648. 

Foods,  artificially  digested, 
33. 

liquid  meat,  27. 
milk,  30. 

Foot-bath,  method  for,  758. 
Forced  injections,  673. 
Fowler’s  solution,  513. 
Frangula,  678. 

Franguline,  678. 

Frere  Cosme,  arsenical  paste 
of,  817. 

Fumigations,  mercurial,  522. 
Fusel  oil,  331. 

G. 

Gaduin,  543. 

Galactagogue,  683. 

Galla,  439. 

Gallic  acid,  441. 

Gallo-tannic  acid,  438. 

Galls,  441. 

Galvanic  current,  78. 

Gambir,  442. 

Gamboge,  702. 

Gambogia,  702. 

Gambogic  acid,  703. 

Garlic,  775. 

Gas  liquor,  765. 

Gaultheria,  622. 

Gelsemine,  311. 

Gelseminic  acid,  311. 
Gelsemium,  311. 

General  faradization,  97. 
Gentian,  637. 

Gentiana,  637. 

Gentiopikrin,  638. 

Gentisic  acid,  638. 

Geranium,  443. 

German  aconitine,  408. 

chamomile,  649. 
Germicide,  859. 

Gin,  731. 

Ginger,  645. 

Gizzard,  855. 

Glacial  acetic  acid,  433. 
Glauber  salt,  694. 

Glycerin,  827. 

Glycerinum,  827. 

Glycerita,  100. 

Glycerito  of  egg,  830. 

of  starch,  830. 
Glyceritum  ainyli,  830. 


Glyceritum  vitclli,  830. 
Glycyrrhiza,  823. 

glabra,  823. 

Glycyrrhizin,  823. 
Glycyrrhizinum  ammonia- 
turn,  824. 

Goa  powder,  687. 

Golden  seal,  639. 

Goose-grease,  826. 

Gossypii  radicis  cortex,  799. 
Goulard’s  extract,  455. 
Granatum,  851. 

Granulated  citrate  of  magne- 
sium, 694. 

Gray  powder,  523. 

Green  galls,  439. 
ginger,  645. 
iodide  of  mercury,  527. 
Grindelia,  764. 

robusta,  764. 

Guaiac,  559,  782. 
acid,  560. 

as  an  emmenagogue,  782. 
yellow,  560. 

Guaiaci  lignum,  559. 

resina,  559. 

Guaiacic  acid,  560. 

Guaiaein,  560. 

Guaiaeonic  acid,  560. 
Guaiacresinic  acid,  560. 
Guaiacum  wood,  559. 
Guarana,  364. 

Gum  arabic,  821. 

Gun-cotton,  835. 

Gunjah,  197. 

Gutta-percha,  836. 

H. 

Habit,  105. 

Hoematin,  442. 

Heematoxylin,  442. 
Hmmatoxylon,  442. 
Hartshorn,  spirit  of,  331. 
Hashish,  197. 

Heat,  55. 

Heavy  magnesia,  679. 

oil  of  wine,  123. 
Helleboreine,  705. 
Ilelleborine,  705. 

Helleborus,  705. 

Hemlock  pitch,  814. 

plaster,  814. 

Hemp,  197. 

Ilerapathite,  564. 

Hippuric  acid,  772. 

Hive  syrup,  775. 

Hoffmann’s  anodyne,  123. 
Ilomatropine,  231. 

Honduras  sarsaparilla,  558. 
Honey,  100. 

Hop  poultice,  125. 

Hope’s  camphor  mixture, 
484. 

Hops,  124. 

Hordeum,  825. 

Hot  baths,  744. 

Ilumulus,  124. 

Huxham’s  tincture,  588. 
Hydragogue  diuretics,  708. 
Hydragogues,  675. 
Hydrargyrum,  513,  684. 
ammoniatum,  528. 


Hydrargyrum  chloridum  eor- 
rosivum,  526,  819. 
chloridum  mite,  623. 
cum  creta,  523. 
iodidum  rubrum,  527. 
iodidum  viride,  527. 
oleatum,  523. 
oxidum  fiavurn,  527. 
oxidum  rubrum,  527. 
sulphas  flavus,  528. 
sulpliidum  rubrum,  628. 

Hydrastin,  640. 

Hydrastine,  641. 

Hydrastis,  639. 

Canadensis,  639. 

Hydrate  of  amylene,  194. 
of  chloral,  179. 

Hydrated  oxide  of  iron,  475. 
sesquioxido  of  iron,  475. 

Hydriodate  of  hyoseine,  236. 

Hydrobromateof  conine,  326. 
of  homatropine,  231. 
of  hyoseine,  236. 
of  quinine,  585. 

Hydrobromic  acid,  299. 

Hydrocliinone,  729. 

Hydrochlorate  of  apomor- 
phine,  660. 
of  morphine,  171. 
of  pilocarpine,  755. 

Hydrochloric  acid,  482. 

Hydrocotarnine,  179. 

Hydrocyanic  acid,  419. 

Hyoseine,  236. 

Hyoscyami  folia,  234. 

Hyoscyamine,  234. 

Hyoscyaminm  sulphas,  234. 

Hyoscyamus  leaves,  234. 

Hyperemesis,  653. 

Hypnone,  196. 

Hypochlorites,  868. 

Hypodermic  injections,  103. 
injections  of  calomel,  524. 

I. 

Iceland  moss,  822. 

Ichthyol,  561. 

Idiosyncrasies,  105. 

Igasuric  acid,  253. 

Ignatia  ainara,  270. 

Ignatine,  270. 

Ilex,  364. 

Incompatibilities,  110. 

Indian  corn,  732. 

Indian  hemp,  197. 

Indian  meal,  677,  833. 
smut  of,  799. 
stigmata  of,  732. 

Indian  senna,  692. 

Indications  for  the  use  of 
medicines,  101. 

Induced  current,  78. 

Infusa,  100. 

Infusion  of  anthemidis,  649. 
of  brayera,  846. 
of  buchu,  528. 
of  capsicum,  647. 
of  cascarilla,  649. 
of  chamomile,  649. 
of  cinchona,  588. 
of  cloves,  644. 
of  digitalis,  363. 
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Infusion  of  gentian,  com- 
pound, 638. 
of  ginger,  645. 
of  juniper,  731. 
of  krnmeria,  442. 
of  pareira  brava,  729. 
of  quassia,  637. 
of  rhatany,  442. 
of  senna,  693. 
of  valerian,  117. 
of  wild  cherry,  642. 

Inunctions,  mercurial,  523. 

Iodide  of  arsenic,  513. 
of  mercury,  527. 
of  potassium,  534. 
of  silver,  471. 

Iodine,  528,  S6S. 
ointment,  534. 

Iodoform,  536. 
ointment,  541. 

Iodoformum,  536. 

Iodol,  541. 

Iodum,  52S. 

Ipecacuanha,  654. 

as  a diaphoretic,  748. 
as  an  expectorant,  763. 

Irish  moss,  S23. 

Iron,  472,  778,  863. 
by  hydrogen,  475. 
Quevenne’s,  475. 

Iron  rust,  475. 

Isopelletierine,  851. 


J. 

Jaborandi,  749. 

antagonism  to  atropine, 
755. 

Jahorandine,  749. 

Jaborine,  749. 

Jacket  poultice,  833. 
Jaguarandy,  749. 

Jalap,  696. 

Jalapa,  696. 

Jamaica  ginger,  645. 
Jamestown  weed,  232. 
Jamguarandi,  749. 
Jamguarandy,  749. 

Janipha  Manihot,  S24. 

J erusalem  oak,  484. 

Jervine,  176,  392. 

Juglans,  689. 

Juice  of  conium,  325. 

Juices,  100. 

Julienne  soup,  30. 

Juniper,  629. 

Juniperus,  629. 


K. 

Kairin,  635. 

Kamala,  852. 

Kameela,  852. 
Kateloctronus,  83. 
Kawa,  741. 

Kentish  ointment,  814. 
Kinic  acid,  442. 

Kino,  442. 

Kino-tannic  acid,  438. 
Kinovic  acid,  442. 

Kola  nut,  365. 


Koossin,  846. 

Ivoosso,  846. 

Koumys,  32. 

Krameria,  442. 

L. 

Labarraque’s  solution,  869. 

Lactate  of  iron,  478. 

Lactic  acid,  486. 

Lacto-phosphate  of  lime,  550. 

Lactucarium,  125. 

Laetuoin,  125. 

Lady  Webster  pills,  691. 

Lanolin,  827. 

Lard,  826. 

Laudanine,  178. 

Laudanum,  171. 
deodorized,  171. 

Lavandula,  648. 

Lavender,  648. 

Laxatives,  676. 

Lead,  445,  863. 
acetate  of,  455. 
carbonate  of,  456. 
ethyl,  453. 
nitrate  of,  456. 
oxide  of,  454. 
plaster,  454,  835. 
poisoning,  446. 
water,  455. 

Ledoyen’s  disinfectant  solu- 
tion, 456,  863. 

Lemon-juice,  432. 

Lemon-peel,  647. 

Lemons,  essential  salt  of,  434. 

Levant  wormseed,  846. 

Lichen  starch,  823. 

Lichenin,  823. 

Lichstearic  acid,  823. 

Light  magnesia,  679. 

Lignum  vitas,  559. 

Lily  of  the  valley,  374. 

Lime,  841. 

as  a disinfectant,  864. 
juice,  647. 

lacto-phosphate  of,  550. 
liniment,  842. 
unslacked,  842. 
water,  842. 

Limonis  cortex,  647. 

Lini  farina,  833. 

Liniment  of  ammonia,  814. 
of  camphor,  121. 
of  cantharides,  810. 
of  chloroform,  153. 
of  lime,  842. 
of  soap,  121. 
of  turpentine,  814. 

Linimenta,  101. 

Linimentum  ealcis,  842. 
cataphoras,  121. 
cantharidis,  810. 
chloroform  i,  153. 
saponis,  121. 
terebinthinae,  814. 

Linum,  824. 

usitatissimum,  824. 

Liquid  cosmolino,  831. 

Liquor  acidi  arseniosi,  513. 
aintnonii  acctatis,  756. 
arscnici  et  hydro nrvri 
iodidi,  536. 


Liquor  caleis,  842. 
forri  chloridi,  477. 
ferri  subsulphatis,  476, 
762. 

ferri  tersulphatis,  476. 
gutta-perchas,  836. 
hydrargyri  nitratis,  819. 
iodi  compositus,  534. 
magnesii  citratis,  694. 
morphinae  sulpliatis,  172. 
pancreaticus,  854. 
plumbi  subacetatis,  455. 
plumbi  subacetatis  di- 
lutus,  456. 
potassse,  838. 
potassii  arsenitis,  513. 
potassii  citratis,  721. 
sod®,  841. 
sod®  chlorat®,  869. 
sodii  arseniatis,  513. 
zinci  chloridi,  819. 
Liquores,  100. 

Liquorice,  824. 
root,  823. 

Lisbon  diet-drink,  559. 
Litharge,  454. 

Lithii  carbonas,  727. 

Lithium,  bromide  of,  296. 
Liver,  action  of  cathartics  on 
the,  671. 

Lobelia,  309,  763. 

Lobelic  acid,  310. 

Lobeline,  309. 

Logwood,  442. 

Lozenges  of  cubebs,  741. 
of  ipecacuanha,  659. 
of  ipecacuanha  and 
morphine,  659. 
of  santonin,  850. 

Lugol’s  solution,  534. 

Lunar  caustic,  463. 

Lupulin,  124. 

Lupulina,  124. 

Lyctonine,  407. 

M. 

Mace,  642. 

Macis,  642. 

Magendie’s  solution,  172. 
Magnesia,  838. 

ponderosa,  679. 

Magnesii  carbonas,  679. 
citras  granulatus,  694. 
sulphas,  693. 

Maizenic  acid,  732. 

Male  fern,  851. 

Malic  acid,  443. 

Malt,  S55. 

Manganese,  479. 

black  oxide  of,  479,  779. 
sulphate  of,  479. 

Mangani  oxidurn  nigrum, 
479. 

sulphas,  479. 

Manna,  678. 

Mannite,  678. 

Maranta,  825. 

arundinaeea,  825. 

Massa  copaibas,  739. 

hydrargyri,  523. 

Massage,  20. 

1 Mate,  363. 
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Materia  Medica,  99. 

Maticin,  741. 

Matioo,  741. 

Matricaria,  649. 

May-apple,  699. 

Meadow  saffron,  551. 

Measures,  874. 

Meconio  acid,  179. 

Meoonine,  179. 

Medulla  sassafras,  824. 

Mel  rosse,  443. 

Melia  Azedaraob,  845. 

Melissa,  648. 

Mellita,  100. 

Mentha  piperita,  648. 
viridis,  648. 

Menthol,  607. 

Mercurial  ointment,  523. 
oleate,  523. 
pills,  523. 
plaster,  523. 
purgatives,  684. 

Mercury,  513. 

aminoniated,  528. 
hypodermic  use  of,  524. 
with  chalk,  523. 

Metachloral,  191. 

Metallo-therapy,  37. 

Methenyl  chloride,  143. 

Methylal,  196. 

Methylene  bichloride,  153. 

Methystiein,  741. 

Mezereon,  561. 

ointment,  561. 

Mezereum,  561. 

Mild  chloride  of  mercury, 
523. 

Milk  of  asafetida,  118. 

Milk  foods,  30. 

punch,  31,  345. 
toast,  pancreatized,  33. 

Mineral  emetics,  665. 
tonics,  472. 

Mistura  ammoniaci,  769. 
cretse,  843. 
ferri  composita,  476. 
glycyrrhizee  composita, 
824. 

potassii  citratis,  717. 

Misturce,  100. 

Mixture  of  asafetida,  118. 
of  chloroform,  163. 
of  citrate  of  potassium, 
717. 

Molasses,  677. 

Monobromate  of  camphor, 
121. 

Monsel’s  solution,  476,  762. 

Morpliinso  acetas,  171. 
hydrochloras,  171. 
rnurias,  171. 
sulphas,  171. 

Morphine,  171. 

and  chloral,  164. 

Moschus,  717. 

Motor  points,  92. 

Mountain-climbing,  50. 

Mucilage  of  gum  arabio,  822. 
of  quince  seeds,  824. 
of  sassafras  pith,  824. 
of  slippery  elm  bark, 
822. 

of  tragacanth,  822. 


Mucilaginos,  100. 

Mucuna,  852. 

Mulled  wine,  345. 

Muriate  of  ammonia,  7 63— 
765. 

of  morphine,  171. 
Muriatic  acid,  482. 

as  a caustic,  820. 
Muscarine,  antidote  for,  362. 
Musk,  115. 

Mustard,  811. 

as  an  emetic,  665. 
paper,  813. 
plaster,  812. 

Mutton  suet,  826. 

Myristica,  644. 

Myronio  acid,  812. 

Myrrh,  778. 

Myrrha,  778. 

N. 

Napelline,  408. 

Naphthalol,  624. 

Narceine,  172. 

Narcotics,  762. 

Narcotine,  176. 

Nataloin,  689. 

Nauseating  diaphoretics,  745— 
74S. 

expectorants,  763. 
Nectandra,  638. 

Nervines,  112. 

Neutral  mixture,  719,  749. 
Nicotianine,-  315. 

Nicotine,  315. 

Nitrate  of  ammonium,  331. 
of  lead,  456. 
of  mercury,  solution  of, 
819. 

of  potassium,  722. 
of  silver,  463. 
of  sodium,  722. 

Nitre,  722. 

Nitric  acid,  482. 

as  a caustic,  819. 

Nitrite  of  amyl,  298. 
of  ethyl,  309. 
of  potassium,  307. 
of  sodium,  307. 

Nitrites,  action  of,  on  the 
blood,  303. 

Nitrogen  monoxide,  131. 
Nitroglycerin,  308. 
Nitro-hydrochloric  acid,  484. 
Nitro-muriatic  acid,  484. 
Nitrous  acid,  483. 
oxide,  131. 

Norwood’s  tincture  of  vera- 
trum  viride,  398. 

Nutgall,  441. 

Nutmeg,  644. 

Nutrients,  112. 

Nutritive  onemata,  35. 

Nux  vomica,  253. 

O. 

Oatmeal  porridge,  32. 

Ohm’s  law,  75. 

Oil  of  amber,  123. 
of  anise,  64S. 
of  cajuput,  647. 


Oil  of  camphor,  121. 
of  caraway,  648. 
of  cbenopodium,  651. 
of  cinnamon,  644. 
of  cloves,  644. 
of  copaiba,  739. 
of  coriander,  648. 
of  cubeb,  741. 
of  erigeron,  731. 
of  eucalyptus,  589. 
of  fennel,  648. 
of  gaultheria,  622,  648. 
of  juniper,  731. 
of  lavender,  648. 
of  marjoram,  648. 
of  mentha  pulegium,  783. 
of  mustard,  812. 
of  myristica,  644. 
of  nutmeg,  644. 
of  pennyroyal,  783. 
of  pepper,  645. 
of  peppermint,  607,  648. 
of  phosphorus,  498. 
of  pimento,  645. 
of  rosemary,  64S. 
of  rue,  780. 
of  sandal-wood,  731. 
of  sassafras,  648. 
of  savine,  7S0. 
of  spearmint,  648. 
of  tansy,  5S6. 
of  tar,  776. 

of  turpentine,  733,  813. 
of  valerian,  116. 
of  vitriol,  479. 
of  wine,  heavy,  123. 
of  wormseed,  S46. 

Ointment,  101. 

of  ammoniated  mercury, 
528. 

of  antimony,  391. 
of  belladonna,  231. 
of  carbonate  of  lead,  456. 
of  gallic  acid,  441. 
of  galls,  441. 
of  iodide  of  potassium, 
536. 

of  iodine,  534. 
of  mercury,  523. 
of  mezereon,  561. 
of  nutgall,  441. 
of  oxide  of  zinc,  460. 
of  red  iodide  of  mercury, 
527. 

of  rose-water,  443. 
of  stramonium,  232. 
of -tannic  acid,  440. 
of  veratrine,  399. 
of  white  precipitate,  52S. 
of  yellow  oxide  of  mer- 
cury, 527. 

Olea  dcstillata,  100. 

Olcata,  100. 

Oleate  of  mercury,  523. 
of  veratrine,  399. 

Oleoresin  of  black  pepper, 
646. 

of  capsicum,  647. 
of  cubeb,  741. 
of  fern,  851. 
of  ginger,  645. 
of  lupulin,  125. 

Oleoresime,  100. 
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Oleum  sethereum,  123. 
oajuputi,  645. 
ohenopodii,  846. 
erigerontis,  731. 
morrhuas,  542. 
phosphoratum,  496. 
ricini,  6S2. 
sabinre,  7S0. 
santali,  731. 
sueoini,  123. 
terebinthinte,  733. 
theobromas,  826. 
tiglii,  704. 

Opianine,  179.  ‘ 

Opium,  154. 

alkaloids,  171. 
denarcotized,  170. 
poisoning  by,  166. 
Turkey,  154. 

Orange  flower  water,  646. 
flowers,  646. 
peel,  646. 

Oxalate  of  cerium,  459. 
of  potassium,  434. 

Oxalic  acid,  434. 

Oxide  of  antimony,  3S5. 
of  ethyl,  137. 
of  iron,  hydrated,  475, 
863. 

of  lead,  454. 
of  silver,  471. 
of  zinc,  460. 

Oxytocics,  784. 

Oysters,  pancreatized,  35. 

Oyster-shell,  843. 

P. 

Pale  catechu,  442. 
cinchona,  563. 
rose,  443. 

Pancreatic  diastase,  854. 
extracts,  854. 

Pancreatin,  854. 

Pancreatized  milk-toast,  35. 

Papain,  856. 

Papaverine,  177. 

Papayotin,  856. 

Parachinanisols,  634. 

Paraglin,  558. 

Paraglinic  acid,  558. 

Paraguay  tea,  364. 

Paraldehyde,  193. 

Paramorphine,  176. 

Paregoric,  171. 

Pareira,  728. 
brava,  728. 

Parsley,  780. 
sago,  825. 

Pearlash,  719. 

Pediluviura,  758. 

Pellcticrine,  851. 

Pellitory,  801. 

Pelosine,  638. 

Pepo,  851. 

Pepper,  645. 

Peppermint,  648. 
water,  648. 

Pepsin,  853. 

Pepsina,  853. 

Pepsinum  saccharatum,  853. 

Peptonized  beef  tea,  35. 
gruel,  34. 


Poptonized  milk,  34. 
oysters,  35. 

Permanganate  of  potassium, 
781,  866. 

Petrolatum,  831. 
Petroselinum,  780. 
Pharmacology,  99. 
Pharmacopoeia,  99. 

Pharmacy,  99. 

Phenic  acid,  594. 

Phenylic  alcohol,  594. 
Phosphate  of  calcium,  54S. 
of  iron,  479. 
of  sodium,  694. 
Phosphide  of  zinc,  496. 
Phosphoric  acid,  548,  785. 
Phosphorus,  487. 
antidote  to,  495. 
oil  of,  496. 

Physostigma,  271. 
Physostigmine,  271. 
Picra-aeonitine,  480. 

Picric  acid,  592. 
Pikropodophyllin,  699. 

Pill  of  aloes,  691. 

of  aloes  and  asafetida, 
691. 

of  aloes  and  iron,  691. 
of  aloes  and  mastic,  691. 
of  aloes  and  myrrh,  691. 
of  asafetida,  118. 
of  carbonate  of  iron,  476. 
of  iron,  476. 
of  mercury,  523. 
of  opium,  170. 
of  rhubarb,  688. 
Pilocarpine,  749. 

antagonism  with  atro- 
pine, 755. 

Pilocarpus,  749. 

Pilula  ferri  carbonatis,  476. 
Pilulae,  101. 

asafoetidae,  118. 
catharticae  composite, 
698. 

ferri  composite,  476. 
opii,  170. 
phosphori,  496. 
rhei,  688. 

rhei  compositae,  688. 
Pimenta,  645. 

Pimento,  645. 

Pinkroot,  844. 

Piper,  645. 

methysticum,  741. 

Piperin,  645. 

Pipsisscwa,  730. 

Pitch,  776. 

Pix  Burgundica,  814. 

liquida,  775. 

Plasma,  830. 

Plaster  of  ammoniac,  769. 
of  ammoniac  with  mer- 
cury, 769. 

of  Burgundy  pitch,  814. 
of  Canada  pitch,  814. 
of  mercury,  523. 
of  pitch  with  cantlmrides. 
814. 

Plumbi  acetas,  455. 
carbonas,  456. 
nitres,  456. 
oxidurn,  454. 


Plumbum,  445. 

Podophyllin,  699. 
Podophyllinic  acid,  699. 
Podophyllotoxin,  699. 
Podophyllum,  699. 

Polygalic  acid,  768. 
Pomegranate  rind,  851. 
Poppy,  154. 

Porphyroxine,  78. 

Porridge,  32. 

Potassa,  816,  838. 
cum  calce,  817. 
sulphurate,  681. 

Potassii  acetas,  720. 
bicarbonas,  719. 
bitartras,  721. 
bromidum,  285. 
carbonas,  719. 
chloras,  724. 
citras,  719. 
cyanidum,  429. 
et  sodii  tartras,  695. 
iodidum,  534. 
nitras,  722. 
nitris,  722. 
permanganas,  866. 
sulphas,  695,  721. 
tartras,  721. 

Potassium,  713. 

Poultices,  831. 

Precipitated  carbonate  of  cal- 
cium, 843. 

carbonate  of  iron,  476. 
carbonate  of  zinc,  460. 
phosphate  of  calcium, 
548. 

sulphur,  680. 

Prepared  chalk,  S43. 

oyster-shell,  843. 
Prescribing,  art  of,  107. 

Pride  of  China,  845. 

Primary  current,  7S. 

Propenyl  alcohol,  827. 
Propylamin,  785. 

Protectives,  835. 

Protiodide  of  mercury,  527. 
Prunes,  677. 

Prunus  Yirginiana,  642. 
Prussic  acid,  419. 
Pseudaconitine,  408. 
Pseudomorphine,  179. 
Puccine,  659. 

Pulveres,  101. 

Pulvis  aromaticus,  644. 

effervescens  compositus, 
695. 

glycyrrhizae  compositus, 
693. 

ipecacuanha  et  opii,  748. 
jalapre  compositus,  695. 
opii,  170. 
parturiens,  792. 
rhei  compositus,  688. 
Pumpkin  seed,  S51. 

Punch,  milk,  31. 

Purgative  enemas,  673. 
Purgatives,  666. 

Purges,  682. 

Purging  cassia,  677. 

Purified  aloes,  689. 

animal  charcoal,  857. 
chloroform,  143. 
Pyrethrum,  801. 
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Pyridin,  TOO. 

Pyrogallic  acid,  439. 
Pyrophosphate  of  iron,  479. 
Pyroxylin,  835. 

Pyroxylinum,  835. 

Q. 

Quassia,  637. 

Quassin,  637. 

Quercitron,  443. 

Quercus  alba,  443. 

tinctoria,  443. 

Quevenne’s  iron,  475. 

Quince  seed,  824. 

Quinidin®  sulphas,  586. 
Quinidine,  586. 

Quinin®  bisulphas,  585. 

sulphas,  464. 

Quinine,  564. 

dihydroxyle,  577. 
hydrobromate  of,  585. 
tannate  of,  586. 
QuiDoidin,  588. 

Quinoidine  (animal),  577. 

R. 

Reactions  of  degeneration,  SS. 
Rectal  alimentation,  35. 

Red  cinchona,  563. 

iodide  of  mercury,  527. 
ipecacuanha,  652. 
oxide  of  mercury,  527. 
precipitate,  527. 
rose,  443. 

sulphuret  of  mercury, 
528. 

wine,  332. 

Reduced  iron,  475. 
Refrigerant  diaphoretics,  745- 
749. 

diuretics,  713. 

Remedies,  extraneous,  112. 

systemic,  112. 

Rennet,  853. 

Resin  of  jalap,  697. 
of  May-apple,  700. 
of  podophyllum,  700. 
of  scammony,  698. 
of  veratrum  viride,  395. 
plaster,  454. 

Resina,  733. 

Resinte,  101. 

Resorcin,  609. 

Rest-cure,  40. 

Rhabarbin,  688. 

Rhamnus,  678. 

Rhatany,  442. 

Rhein,  688. 

Rheum,  686. 

Rhodeoretin,  696. 

Rhubarb,  671,  686. 

Rhus  glabra,  443. 

Rochelle  salt,  695. 

Roman  chamomile,  649. 

Rosa  centifolia,  443. 

Gallica,  443. 

Rosemary,  648. 

Rose-water,  443. 

Rosin,  733. 

Rosmarinus,  648. 

Rottlora,  852. 
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Rottlorin,  852. 

Royal  yellow  bark,  563. 
Rubefacients,  805,  811. 

Rue,  779. 

Russian  bath,  743. 

Ruta,  779. 

Rutin,  779. 

S. 

Sabadilla,  399. 

Sabadilline,  399. 

Sabina,  779. 

Saceharate  of  lime,  605. 
Saccharated  carbonate  of  iron, 
476. 

iodide  of  iron,  478. 
Saccharin,  830. 

Saccharum,  677. 

lactis,  677. 

Sage,  648. 

Sago,  825. 

porridge,  33. 

Sagus  Rumphii,  825. 

Sal  ammoniac,  765. 

prunelle,  722. 

Salicin,  622. 

Salicylic  acid,  611. 

as  an  antipyretic,  619. 
wadding,  621. 

Salicyluric  acid,  616. 

Saline  cathartics,  693. 

Salol,  624. 

Salseparin,  558. 

Salt  of  lemons,  434. 

of  sorrel,  434. 

Saltpetre,  722. 

Salvia,  648. 

Sanguinaria,  659. 
Sanguinarine,  659. 

Santonica,  846. 

Santonin,  847. 

Santoninate  of  sodium,  850. 
Santoninic  acid,  847. 
Santoninum,  847. 

Saponin,  768. 

Sarsaparilla,  558. 
Sarsaparillin,  558. 

Sassafras,  561. 

pith,  S24. 

Savine,  779. 

Scammonium,  698. 
Scammony,  698. 

Scheele’s  green,  511. 

Scilla,  708,  775. 

Scillain,  708. 

Scillin,  708. 

Scillipicrin,  708. 

Seillitin,  70S. 

Scillitoxin,  70S. 

Selerotinic  acid,  7S5. 
Selerotium,  784. 

Scoparine,  712. 

Scoparius,  712. 

Scudamore’s  mixture,  556. 
Sculein,  708. 

Sedative  expectorants,  759. 
Seidlitz  powder,  695. 

Senega,  766. 

Senna,  691. 

Scrpentaria,  648. 
Sesquichloride  of  iron,  477. 
Scsquioxide  of  iron,  512. 


Sex  in  relation  to  dose,  1 06. 
Shore  oil,  542.  , 

Sialagogues,  801. 

Sick,  feeding  of  the,  26. 
Silver,  463. 

Simaruba,  637. 

Simple  bitters,  637. 

diaphoretics,  746-749. 
Sinapin,  812. 

Sinapinic  acid,  812. 

Sinapis  alba,  811. 

nigra,  811. 

Sinapisin,  812. 

Sipeerine,  638. 

Slippery  elm,  833. 

elm  bark,  822. 
Smelling-salts,  802. 

Smilacin,  558. 

Smut  of  Indian  corn,  799. 
Soap  liniment,  121. 

plaster,  835. 

Socaloin,  689. 

Socotrine  aloes,  689. 

Soda,  840. 

powders,  840. 

Sodii  acetas,  841. 
arsenias,  513. 
biboras,  870. 
bicarbonas,  841. 
bicarbonas  venalis,  841. 
boras,  870. 
bromidum,  296. 
carbonas,  841. 
carbonas  exsiceatus,  841. 
nitras,  841. 
phosphas,  694. 
santoninas,  850. 
sulphas,  694. 

Sodium,  838. 

Solution  of  acetate  of  ammo- 
nium, 756. 

of  arseniate  of  sodium, 
513. 

of  arsenious  acid,  513. 
of  arsenite  of  potassium, 
513. 

of  chloride  of  zinc,  S19. 
of  chlorinated  soda,  S69. 
of  citrate  of  magnesium. 
694. 

of  citrate  of  potassium, 
719. 

of  gutta-percha,  S36. 
of  iodide  of  arsenic  and 
mercury,  536. 
of  lime,  S42. 
of  nitrate  of  mercury, 
S19. 

of  persulphate  of  iron, 
476. 

of  potassa,  819,  S38. 
of  soda,  841. 
of  subacetate  of  lead, 
457. 

of  subsulphate  of  iron, 
476. 

of  sulphate  of  morphine, 
172. 

of  tersulphato  of  iron, 
476. 

Solvents,  762. 

Somnifacients,  112. 

Soups,  29. 
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Spanish  flies,  S07. 

Sparteino,  381,  712. 
Spasmodic  ergotism,  798. 
Spearmint,  (i-lS. 

water,  648. 

Spermaceti,  S26. 

Spico  plasters,  S13. 

Spigelia,  S44. 

Marilandioa,  844. 

Spinal  cord,  galvanization  of 
the,  95. 

Spirit  of  ammonia,  331. 
of  anise,  648. 
of  camphor,  121. 

. of  chloroform,  153. 
of  cinnamon,  644. 
of  juniper,  731. 
of  lavender,  647. 
of  lemon,  647. 
of  Mindererus,  756. 
of  nitrous  ether,  713, 
756. 

of  peppermint,  648. 

. of  spearmint,  648. 
Spiritus,  100. 

mtheris  eompositus,  123. 
mtheris  nitrosi,  713,  756. 
ammonias,  331. 
ammoniae  aromatieus, 
331. 

chloroformi,  153. 
frumenti,  331. 
vini  Gallici,  331. 

Squill,  708. 

as  an  emetic,  654. 
as  an  expectorant,  775. 
St.  Ignatius’  bean,  270. 

Star  anise,  648. 
Sticking-plaster,  454,  733. 
Stigmata  of  Zea  mays,  732. 
Stimulating  expectorants, 
759,  765. 

Stomach-pump  siphon,  167. 
Straits  oil,  542. 

Stramonii  folia,  232. 
semen,  232. 

Stramonium  leaves,  232. 
seed,  232. 

Stronger  alcohol,  331. 
ether,  137. 
spices,  813. 

water  of  ammonia,  331, 
807. 

Strophanthidine,  376. 
Strophanthine,  376. 
Strophanthus,  376. 

Strychnin®  sulphas,  269r 
Strychnino,  253. 

poisoning  by,  264. 

Stupes,  813. 

Subacetate  of  copper,  461. 
of  load,  455. 

Subcarbonate  of  bismuth,  456. 
Sublimed  sulphur,  680. 
Subnitrato  of  bismuth,  456. 
Succi,  100. 

Suecinum,  123. 

Sucous  eonii,  325. 

limonis,  432. 

Sugar,  677. 

of  lead,  455. 
of  milk,  677. 

Sulphate  of  aluminium,  445. 


Sulphato  of  ammonium,  331, 
765. 

of  atropine,  232. 
of  bebeerine,  638. 
of  cadmium,  462. 
of  cinchonidine,  586. 
of  cinchonine,  586. 
of  copper,  461,  665,  820. 
of  hyoscyamine,  234. 
of  iron,  476. 
of  iron,  impure,  S64. 
of  iron  and  ammonium, 
479. 

of  magnesium,  693. 
of  manganese,  479. 
of  morphine,  171. 
of  nectandra,  641. 
of  potash,  695,  721. 
of  quinidine,  585. 
of  quinine,  564. 
of  sodium,  694. 
of  strychnine,  269. 
of  zinc,  459,  665,  S20. 

Sulphide  of  calcium,  682. 

Sulphites,  480. 

Sulpho-sinapisin,  812. 

Sulphovinate  of  sodium,  695. 

Sulphur,  680. 
lotum,  680. 
ointment,  6S1. 
prseeipitatum,  6S0. 
sublimatum,  680. 

Sulphurated  antimony,  385. 
lime,  682. 
potassa,  681. 

Sulphuret  of  antimony,  385. 
of  potassium,  6S1. 

Sulphuretted  hydrogen,  769. 

Sulphuric  acid,  479. 
as  a caustic,  819. 

Sulphurous  acid,  872. 

Sumach,  443. 

Suppositoria,  101. 

Suppositories  of  asafetida, 
118. 

of  morphine,  172. 
of  sweet  cassava,  824. 
of  tannic  acid,  441. 

Sweet  orange  peel,  646. 

Sweet  spirit  of  nitre,  713, 
756. 

Sweet  tincture  of  rhubarb, 

688. 

Sydenham’s  laudanum,  171. 

Sympathetic,  galvanization 
of  the,  94. 

Syrup,  100. 

of  althrna,  824. 
of  ginger,  645. 
of  iodide  of  iron,  479. 
of  ipecacuanha,.  659. 
of  krameria,  442. 
of  lime,  842. 
of  red  roso,  443. 
of  rhatany,  442. 
of  rhubarb,  688. 
of  sarsaparilla,  com- 
pound, 559. 
of  senega,  768. 
of  senna,  693. 
of  squill,  710,  775. 
of  sweet  orango  peol,  647. 
of  tar,  776. 


Syrup  of  the  phosphates,  com- 
pound, 550. 
of  Tolu,  775. 
of  wild  cherry,  643. 
Syrupi,  100. 

Syrupus  calcis,  842. 
fuscus,  677. 

Systemio  remedies,  112. 


T. 

Tabacum,  315. 

Table  of  proportion  by  meas- 
ure of  alcohol  contained 
in  one  hundred  parts  of 
different  wines,  etc.,  877. 
Table  of  relation  of  weights 
and  measures  of  the  U.S. 
Pharmacopoeia  to  each 
other,  S75. 

Tables  of  relation  of  weights 
of  the  U.S.  Pharmacopoeia 
to  metrical  weights,  876. 
Table  of  weights  and  meas- 
ures of  the  metrical  sys- 
tem, 874. 

Table  of  weights  and  meas- 
ures of  the  U.S.  Pharmaco- 
poeia, 875. 

Table  showing  results  of  cold- 
water  treatment  of  typhus 
and  typhoid  fever,  64. 
Tseniin,  846. 

Tamarind,  677. 

Tamarindus,  677. 

Tanacetum,  7S2. 

Tannate  of  cannabene,  202. 

of  quinine,  586. 

Tannic  acid,  438. 

Tansy,  782. 

Tapioca,  824. 

porridge,  33. 

Tar,  775. 

ointment,  776. 
water,  776. 

Taraxacum,  561. 

Tartar,  430. 

Tartar  emetic,  385,  665,  573, 
748. 

antidote  to,  391. 

Tartaric  acid,  430. 

Tartrate  of  antimony  and 
potassium,  385. 
of  iron  and  ammonium. 
478. 

of  iron  and  potassium, 
478. 

of  potassium,  721. 
of  potassium  and  sodium, 
695. 

Tea,  beef,  29. 

Temperament,  105. 

Terchlorido  of  formyl,  143. 
Torebene,  776. 

Terebinthina,  732. 

Canadensis,  732. 
Tersulphuret  of  antimony, 

Thallin,  634. 

Thebaine,  176. 

Theine,  364. 

Theobromn,  239. 
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Therapeutics,  99. 

Thymol,  608,  852. 

Timo  for  administration  of 
drugs,  107. 

Tinctura  ferri  chloridi,  477. 
opii,  171. 
opii  acetata,  171. 
opii  camphorata,  171. 
opii  deodorata,  171. 

Tincturm,  100. 

Tincture  of  aconito,  418. 
of  aloes,  691. 
of  aloes  and  myrrh,  691. 
of  arnica,  406. 
of  asafetida,  118. 
of  belladonna,  230. 
of  benzoin,  774. 
of  benzoin,  compound, 
774. 

of  bitter  orange  peel,  647. 
of  black  hellebore,  705. 
of  bloodroot,  659. 
of  Calabar  bean,  282. 
of  cannabis  indica,  202. 
of  cantharides,  810. 
of  capsicum,  647. 
of  cardamom,  645. 
of  castor,  116. 
of  catechu,  442. 
of  ehirata,  641. 
of  chloride  of  iron,  477. 
of  cimicifuga,  126. 
of  cinchona,  588. 
of  cinnamon,  644. 
of  colchicum,  557. 
of  columbo,  641. 
of  conium,  325. 
of  cubeb,  741. 
of  digitalis,  363. 
of  galls,  441. 
of  gelsemium,  315. 
of  gentian,  638. 
of  ginger,  645. 
of  guaiac,  560. 
of  guaiac,  ammoniated, 
560. 

of  hellebore,  705. 
of  hemp,  202. 
of  hops,  124. 
of  hyoscyamus,  235. 
of  ignatia,  270. 
of  iodine,  534. 
of  kino,  442. 
of  krameria,  443. 
of  lobelia,  311,  763. 
of  lupulin,  124. 
of  matieo,  739. 
of  musk,  1 1 6. 
of  nutgall,  441. 
of  nux  vomica,  253. 
of  opium,  171. 
of  opium,  aeetated,  171. 
of  opium,  camphorated, 
171. 

of  opium,  deodorized, 
171. 

of  quassia,  637. 
of  rhatany,  443. 
of  rhubarb,  688. 
of  rhubarb  and  senna, 
688. 

of  sanguinaria,  660. 
of  sorpentaria,  649. 
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Tincture  of  squill,  710. 
of  stramonium,  233. 
of  sweet  orange  peel,  617. 
of  Tolu,  775. 
of  valerian,  117. 
of  valerian,  ammoniated, 
117. 

of  veratrum  viride,  398. 
Tobacco,  315. 

Tomato  porridge,  33. 

Tonics,  112. 

Tragaeantli,  822. 
Tragacantha,  822. 
Trimethylamin,  785. 
Trinitro-cellulose,  835. 
Tripoli  senna,  692. 
Trituration  of  clatcrium,  702. 
Troches,  101. 

Trochisci.-acidi  tannici,  440. 
ammonii  chloridi,  768. 
catechu,  442. 
ipecacuanhas,  659,  763. 
morph  inte  et  ipecacu- 
anhas, 659,  764. 
Trypsin,  855. 

Turkish  bath,  743. 
Turpentine,  732,  746. 

as  an  anthelmintic,  851. 
stupes,  735. 

Turpeth  mineral,  528. 


U. 

Ulmus,  822. 
fulva,  822. 

. Unbolted  flour,  677. 
Unguenta,  101. 

acidi  gallici,  441. 
acidi  tannici,  441. 
Unguentum  antimonii,  391. 
aquae  rosre,  826. 
belladonnas,  231. 
gallae,  44. 
hydrargyri,  523. 
hydrargyri  ammoniati, 
528. 

iodi,  534. 
iodoformi,  541. 
mezerei,  561. 
picis  liquidac,  770. 
plumbi  carbonati,  456. 
potassii  iodidi,  536. 
sulphuris,  681. 
veratrinae,  399. 
zinci  oxidi,  460. 

Urea,  elimination  of,  by  the 
skin,  747. 

Urethan,  195. 

Urobutylchloralic  acid,  193. 
Urochloralic  acid,  184. 

Ursin,  729. 

Urson,  729. 

Ustilago  maidis,  799. 

Uva  ursi,  729. 

V. 

Valerian,  116. 

Valeriana,  116. 

Valerianate  of  ammonium, 
1 IT. 

of  amyl,  309. 


Valerianic  acid,  117. 

Vapor  bath,  743. 

Vaseline,  831. 

Vegetable  acids,  430. 

Vcratralbine,  399. 

Veratrine,  399. 
ointment,  405. 

Vcratroidinc,  392. 

Veratrum  album,  398. 
viride,  392. 

viride  as  a diaphoretic, 
749. 

viride,  resin  of,  395. 
viride,  tincture  of,  398. 

Verdigris,  461. 

Vermicelli  soup,  30. 

Vermicides,  844. 

Vermifuges,  844. 

Vesieatories,  806. 

Vienna  paste,  817. 

Vina,  100. 

Vinegar,  433. 

of  bloodroot,  659. 
of  lobelia,  311. 
of  opium,  170. 
of  sanguinaria,  659. 
of  squill,  710. 

Vinum  album,  332. 
aloes,  691. 
ipecacuanhse,  659. 
rubrum,  332. 

Virginia  snakeroot,  649. 

Viridine,  392. 

Vitriolated  tartar,  695. 

Volt,  76. 

Vomiting,  650. 

Vomiting,  treatment  of  ex- 
cessive, 653. 

W. 

Wahoo,  679. 

Warburg’s  tincture,  588. 

Warming  plaster,  S14. 

Wash,  black,  52S. 
yellow,  528. 

Washed  sulphur,  680. 

Water  as  a diuretic,  706. 

in  the  treatment  of  cor- 
pulence, 48. 
of  ammonia,  S07. 

Wax,  826. 

Weights  and  measures  of  the 
metrical  system,  874. 

Weights  and  measures  of  tho 
United  States  Pharmaco- 
poeia, S74. 

West  India  pepper,  646. 

Wheat,  cracked,  677. 

Whey,  wine  of,  31. 

Whisky,  331. 

White  arsenic,  49S. 
galls,  441. 
ginger,  645. 
hellebore,  398. 
lead,  456. 
mustard,  SI  2. 
oak,  443. 
pepper,  645. 
precipitate,  528. 
precipitate  ointment,  528. 
turpentine,  732. 
vitriol,  469. 


GENERAL  INDEX. 


895 


White  wax,  826. 
wine,  332. 

Wild  cherry,  642. 

Wine  of  aloes,  691. 
of  antimony,  391. 
of  colchicum  root,  559. 
of  colchicum  seed,  559. 
of  ergot,  79S. 
of  ipecacuanha,  659. 
of  lobelia,  311. 
of  opium,  171. 
of  rhubarb,  6S8. 
whey,  31. 

Wines,  332. 


Wormseed,  845. 
oil,  846. 

X. 

Xanthopuocine,  639. 

Y. 

Yaupon,  365. 

Yellow  cinchona,  563. 
jessamine,  311. 
oxide  of  mercury,  527. 
sulphate  of  mercury,  528. 
wash,  528. 
wax,  826. 

Young’s  rule  for  doses,  106. 


Z. 

Zea  mays,  stigmata  of,  732. 
Zinc,  459. 

phosphide  of,  496. 

Zinci  acetas,  460. 

carbonas  praecipitata, 
460. 

chloridum,  818. 
oxidum,  459. 
oxidum  venale,  460. 
sulphas,  459. 

Zincuin,  459. 

Zingiber,  645. 


INDEX  OF  DISEASES 


A. 

Abrasions  : 

solution  of  gutta-percha, 
S36. 

A bscess  : 

tannic  acid,  440. 
alcohol,  342. 
carbolic  acid,  601. 
permanganate  of  potas- 
sium, S67. 

Achromatopsia  : 

metallo-therapy  for,  37. 

Acidity  of  stomach  : 
ammonia,  329. 

Acne  : 

arsenic,  509. 
ichthyol,  562. 
iodine,  533. 
phosphorus,  4S8. 
rosemary,  648. 
solution  of  nitrate  of 
mercury,  819. 

Acne  rosacea  : 
cajuput,  647. 
solution  of  nitrate  of 
mercury,  819. 

Aconite-poisoning  : 
alcohol,  343. 
treatment,  418. 

Adenitis , suppurative  : 
iodol,  542. 

Adhesions,  breaking  up  of: 
massage,  25. 

Adynamic  fevers : 
ammonia,  325. 
alcohol,  342. 
camphor,  121. 
digitalis,  360. 
feeding  in,  26. 
mineral  acids,  478. 
opium,  172. 

chlorate  of  potassium, 
726.  ’ 

acetate  of  ammonium 
756.  ’ 

spirit  of  nitrous  ether, 
713,  757. 
turpentine,  732. 
valerian,  116. 

Ague  : 

chloroform  for,  150. 

Alcoholic  intoxication  : 
ammonisv,  328. 

Alimentary  inflammation  : 
demulcents,  821. 


Alopecia : 

jaborandi,  755. 

Amaurosis : 

strychnine,  263. 
santonin,  847. 

Amenorrhcea  : 
iron,  77S. 
eantharides,  742. 
aloes,  690,  778. 
turpentine,  736. 
emmenagogues,  778. 
myrrh,  778. 
hellebore,  779. 
iron,  7S2. 
savine,  779. 
senega,  768. 
rue,  780. 
apiol,  781. 

gossypii  radicis  cortex, 
799. 

guaiac,  782. 
cotton  root,  799. 
permanganate  of  potas- 
sium, 782. 

Ammoniacal  urine : 
boracic  acid,  872. 

An  semi  a : 
iron,  475. 
quinine,  581. 

Anesthesia  of  skin  : 
electricity,  93. 
metallo-therapy,  37. 

Aneurism  : 

digitalis,  359. 

iodide  of  potassium,  535. 

ergot,  794. 

Angina : 

gum  arabic,  822. 
carbolic  acid,  602. 
chlorate  of  potassium, 
72  T. 

Angina  pectoris : 

nitrite  of  amyl,  305. 
nitrite  of  potassium, 
307. 

nitrito  of  sodium,  307. 
nitroglycerin,  309. 

A nginose  scarlet  fever,  57. 

Animal  poisoning  : 
ammonia,  329. 
alcohol,  343. 

Anorexia  : 

quassia,  637. 
gentian,  638. 
columbo,  641. 
chamomile,  619. 
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Aortic  disease  : 
digitalis,  358. 

Aphthous  sore  mouth  : 

chlorate  of  potassium, 
726. 

borax,  871. 
carbolic  acid,  601. 

Apoplexy : 
ergot,  795. 

Arsenical  poisoning  .* 
treatment,  512. 

Arterial  excitement: 
aconite,  416. 
antimony,  390. 
gelsemium,  312. 
veratrum  viride,  397. 

Ascarides  : 

anthelmintics,  844. 
oil  of  cajuput,  647. 

Ascites  : 

elaterium,  702. 
cathartics,  676. 
chlorate  of  potassium, 
727. 

jalap,  697. 

Asthenopia  : 

strychnine,  264. 

Asthma  : 

belladonna,  221. 
emetics,  65t>. 
eucalyptus,  589. 
gelsemium,  314. 
byoscine,  238. 
grindelia,  765. 
stramonium,  233. 
anaesthetics,  112. 
ether,  142. 
chloral,  187. 
nitrite  of  amyl,  305. 
lobelia,  311. 
nitroglycerin,  S09. 
tobacco,  319. 
arsenic,  510. 
iodide  of  potassium,  535. 
valerianate  of  amyl,  309. 
pyridin,  760. 
sulphuretted  hydrogen 
770. 

Ataxic  pneumonia,  115. 

Atheroma  : 

digitalis,  359. 

B. 

Bed-sores : 

chloral,  186. 
proteotives,  835. 
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Belladonna-poisoning  : 
treatment,  224. 

Biliary  calculi : 

belladonna,  222. 
emetics,  650. 

Bilious  fever : 
quinine,  583. 
calomel,  685. 
jaborandi,  754. 

Warburg’s  tincture,  588. 
Biliousness  : 

muriate  of  ammonia, 
767. 

nitro-hydrochloric  acid, 
485. 

calomel,  686. 
podophyllum,  700. 
potassium  salts,  720. 
taraxacum,  561. 

Bites  : 

caustic  potash,  816. 
Bladder,  irritable: 
buchu,  728. 
hops,  124. 
pareira,  728. 

Indian  corn  silk,  732. 
Blennorrhagia  : 
iodol,  542. 

Boils  : 

cocaine,  250. 
phosphorus,  488. 
sulphide  of  calcium,  682. 
menthol,  607. 
sulphurated  lime,  682. 
Bowel  complaint  : 
rhubarb,  688. 
Brain-softening : 

phosphorus,  488. 

Bright’s  disease : 
caffeine,  373. 
cream  of  tartar,  721. 
jaborandi,  754. 
gallic  acid,  441. 
iodide  of  potassium,  534. 
tincture  of  the  chloride 
of  iron,  477. 
diuretics,  706. 
diaphoretics,  556. 
water,  706,  834. 
Bronchial  secretion  : 
astringents,  762. 
Bronchitis : 

alteratives,  763. 
antimony,  390. 
apomorphia,  664. 
asafetida,  118. 

Calabar  bean,  281. 
cocaine,  250. 
benzoic  acid,  773. 
oil  of  amber,  123. 
lobelia,  310. 
oil  of  eucalyptus,  591. 
oil  of  turpentine,  735, 
764. 

tartar  emetic,  396. 
cimicifuga,  126. 
opium,  165. 
ganguinaria,  659. 
copaiba,  739. 
cubebs,  741. 
grindelia,  765. 
inhalations,  763. 
ipecacuanha,  658. 
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Bronchitis  : 

chloral,  186. 

chloride  of  ammonium, 
767. 

senega,  768. 
alkalies,  759. 
pyridin,  760. 
ammoniac,  769. 
garlic,  775. 
squill,  775. 

oil  of  sandal-wood,  735. 
strychnine,  264. 
sulphuretted  hydrogen, 
770. 

tar,  776. 
terebene,  776. 

Burgundy  pitch,  814. 
demulcents,  820. 
liquorice,  824. 
Bronchorrhcea  : 

gallic  acid,  441,  760. 
alum,  444. 
astringents,  762. 

Bruises  : 

camphor,  121. 
ichthyol,  562. 

Buboes  : 

iodoform,  537. 
chloral,  186. 

Burns  : 

Carron  oil,  842. 
carbonate  of  lead,  456. 
carbolic  acid,  601. 
ichthyol,  562. 

Kentish  ointment,  814. 
chalk,  843. 

Bursse,  inflamed : 

carbolic  acid  injections, 
602. 


C. 

Cachexia  : 

glycerin,  830. 

Calculi : 

anaesthetics,  112. 
benzoic  acid,  773. 
calculi,  222. 
water,  834. 

Cancer 

arsenic,  817. 
resorcin,  611. 

Chian  turpentine,  737. 
chloral,  188. 
conium,  325. 
solution  of  nitrate  of  mer- 
cury, 819. 
iodoform,  539. 

Cancer  of  stomach  : 
malt,  855. 

Cancrum  oris : 

nitric  acid,  483. 
Carbuncle  : 

cocaine,  250. 
menthol,  607. 

Carcinoma  of  stomach  : 
bismuth,  458. 

Cardiac  disease,  chronic  : 
aconite,  416. 
digitalis,  357. 
Hoffmann’s  anodyne, 
123. 

nitrite  of  amyl,  305. 


Cardiac  disease,  chronic  : 
veratrutn  viride,  397. 

Cardiac  dropsy  : 

caffeine,  364. 
squill,  710. 
digitalis,  359,  711. 
adonidine,  383. 

Cardiac  failure  : 
ammonia,  329. 
nitrite  of  amyl,  306. 
Cardialgia : 

antacids,  837. 
charcoal,  858. 

Caries  : 

cod-liver  oil,  546. 
cloves,  644. 

Cataract : 

phosphorus,  488. 
atropine,  227. 

Catarrh  : 

balsam  of  Peru,  774. 
balsam  of  Tolu,  774. 
chloride  of  ammonium, 
763. 

flaxseed,  824. 
sulphuretted  hydrogen, 
770. 

Catarrh,  chronic  : 
asafetida,  118. 

Catarrh  of  bladder : 
benzoic  acid,  773. 
juniper,  629. 
grindelia,  765. 
thymol,  609. 
bethol,  625. 
salol,  624. 
naphthalol,  625. 

Catarrh,  suffocative  : 
allium,  775. 
apomorphine,  661. 
expectorants,  759. 
garlic,  775. 
emetics,  759. 

Catarrhal  jaundice  : 
citric  acid,  433. 
benzoic  acid,  773. 
expectorants,  759. 
Catarrhal  pneumonia  : 
cod-liver  oil,  546. 
alteratives,  113,  763. 
iodine,  759. 

sulphuretted  hydrogen, 
168. 

Cerebral  excitement  : 

bromide  of  potassium, 
292. 

Cerebral  softening  : 

phosphorus  in,  488. 
Cerebritis  : 

electricity,  94. 

Chancres  : 

iodoform,  539. 
escharotics,  S15. 
Canquoin’s  paste,  818. 
solution  of  nitrate  of 
mercury,  SI 9. 
corrosive  sublimate, 
819. 

black  and  yellow  washes, 
528. 

resorcin,  611. 
chloride  of  zinc,  818. 
iodol,  542. 
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Chancres  : 

nitrio  acid,  483,  819. 
Chapped  hands,  lips,  nipples  : 
benzoic  acid,  774. 
solution  of  gutta-percha, 
836. 

Chloral-poisoning  : 
treatment  of,  186. 
Cholera  : 

ammonia,  330. 
camphor,  121. 
chloral,  187. 
sulphuric  acid,  480. 
nitrite  of  amyl,  306. 
salol,  624. 

Cholera  infantum  : 

sulphuric  acid,  480. 
chlorate  of  potassium, 
727. 

resorcin,  610. 
cold,  69. 

Cholerine  : 

ipecac,  657. 

Chordee  : 

brominated  camphor, 

121. 

hops,  125. 
camphor,  121. 

Chorea  : 

arsenic,  509. 

Calabar  bean,  281. 
cimicifuga,  126. 
chloral,  187. 
conium,  325. 
bromide  of  iron,  478. 
bromide  of  sodium,  479. 
lobelia,  311. 
oxide  of  zinc,  460. 
Cirrhosis  : 

nitro-hydrochloric  acid, 
485. 

Cold,  a general: 

Dover’s  powder,  749. 
hot  baths,  743. 
diaphoretics,  745. 
alcohol,  758. 
boneset,  641. 
eupatorium,  641. 
garlic,  775. 
glycyrrhiza,  824. 

Colic  : 

asafetida,  117. 
atropine,  287. 
belladonna,  221. 
cajuput,  647. 
chloroform,  150. 
ether,  142. 
antacids,  837. 
ginger,  645. 
opium,  165. 

valerianate  of  amvl 
309.  J ' 

Colica  pictonum : 
alum,  445. 
sulphuric  acid,  480. 
belladonna,  221. 
chloroform,  150. 

Epsom  salt,  693. 

Colit  is : 

nitrate  of  silver,  469. 
sulphate  of  magnesium. 

693.  ’ 

injections,  674. 


Collapse  : 

ammonia,  330. 
belladonna,  223. 
digitalis,  359. 
epispastics,  805. 
heat,  55. 
mustard,  805. 

Warburg’s  tincture,  589. 
Colliquative  sweats  : 
gallic  acid,  441. 
alum,  444. 
sulphuric  acid,  480. 
belladonna,  223. 
ergot,  794. 
ipecacuanha,  657. 
Condylomata  : 

nitric  acid,  819. 
chromic  acid,  820. 
carbolic  acid,  601. 
Congestion  of  brain: 
elaterium,  702. 
ergot,  795. 

Congestion  of  cord  : 
ergot,  795. 

Congestion,  hepatic  : 

nitro-hydrochloric  acid, 
485. 

calomel,  686. 

Congestion,  renal: 
juniper,  731. 
Conjunctivitis  : 
alum,  444. 

sulphate  of  copper,  461. 
nitrate  of  silver,  467. 
yellow  oxide  of  mercury, 
527. 

Constipation  : 
alum,  445. 

compound  cathartic  pills, 
69S. 

aloes,  690. 

citrate  of  magnesium, 
694. 

belladonna,  221. 

Epsom  salt,  693. 
strychnine,  264. 
manna,  678. 
general  treatment,  677. 
Calabar  bean,  282. 
cascara  sagrada,  679. 
castor  oil,  683. 
podophyllum,  700. 
magnesia,  679. 
cracked  wheat,  677. 
bran,  677. 
unbolted  flour,  677. 

Indian  meal,  677. 
forcod  enemata,  674. 
rhubarb,  688. 
sulphur,  680. 
gamboge,  703. 
soidlitz  powder,  695. 
croton  oil,  704. 
wahoo,  679. 

Consumption  : 

cod-liver  oil,  545. 
Contusions  : 

iclithyol,  562. 

Convulsions : 

anaesthetics,  112. 
bromide  of  potassium, 
292. 

brominated  camphor,  1 22. 


Convulsions  : 

chloral,  186. 
emetics,  650. 
garlic,  775. 
lobelia,  311. 
nitrite  of  amyl,  301. 
corpulence,  44. 

Coryza  : 

bismuth,  458. 
cocaine,  250. 
cubebs,  741,  782. 
errhinos,  802. 
glycerin,  829. 
nitrite  of  amyl,  306. 

Cough,  to  quiet  : 

belladonna,  222. 
prussic  acid,  427. 

Cramps  of  pregnancy : 
chloral,  187. 

Group,  membranous  : 
alum,  445. 
glycerin,  829. 
ipecacuanha,  635. 
jaborandi,  755. 
lime-water,  S42. 
mercury,  519. 

Cuts : 

solution  of  gutta-percha, 
836. 

Cystitis,  chronic  : 
arbutin,  729. 
bethol,  625. 
boracic  acid,  872. 
buchu,  728. 
iodine,  533. 
pareira  brava,  728. 
naphthalol,  625. 
uva  ursi,  729. 
turpentine,  735. 
copaiba,  738. 
cantharides,  742. 
salicylic  acid,  620. 
resorcin,  610. 
zea  mays,  732. 

Cystorrhoca  : 
ergot,  796. 

D. 

Debility  : 

prunus  Virginiana,  642. 
cod-liver  oil,  547. 

Delirium  of  low  fevers  : 
musk,  1 15. 
valerian,  116. 
opium,  166. 
chloral,  185. 
blisters,  806. 

Delirium  tremens: 
digitalis,  360. 
brominated  camphor, 
122. 

veratrum  viride,  396. 
hops,  124. 
hyoscine,  238. 
opium,  164. 

bromide  of  potassium, 
292. 

chloral,  185. 
croton  oil,  704. 
gamboge,  703. 

Depression  : 

treatment  of,  40. 


900 


INDEX  OF  DISEASES. 


Dermal  growths  : 

chromic  acid,  820. 
nitric  acid,  819. 

Diabetes  : 

saocharin,  831. 
opium,  105. 
glycerin,  830. 
carbonate  of  lithium, 
727. 

thymol,  609. 
salol,  624. 
ergot,  795. 

Diabetes  insipidus  : 
opium,  165. 
ergot,  795. 

Diarrhoea  : 

aromatics,  643. 
tannic  acid,  440. 
catechu,  442. 
coca,  251. 
cold,  69. 
antacids,  837. 
haematoxylon,  442. 
alum,  444. 
acetate  of  lead,  455. 
bismuth,  458. 
eucalyptus,  589. 
oil  of  cajuput,  647. 
thymol,  609. 
syrup  of  lime,  842. 
geranium,  443. 
ipecacuanha,  654. 
sulphuric  acid,  480. 
magnesia,  680. 
nitrous  acid,  483. 
camphor,  121. 
opium,  165. 
pepsin,  854. 
resorcin,  610. 
belladonna,  223. 
strychnine,  264. 
castor  oil,  683. 
rhubarb,  688. 
rhatany,  442. 
ergot,  794. 
lime-water,  842. 
charcoal,  858. 
kino,  442. 

Diarrhoea,  chronic  : 
bismuth,  458. 
sulphate  of  copper,  461. 
sulphato  of  iron,  475. 
sulphate  of  ziuc,  459. 
nitro-muriatic  acid,  485. 
magnesia,  680. 
oxide  of  zinc,  460. 
copaiba,  739. 
ergot,  795. 

phosphate  of  sodium, 
694. 

Digitalis-poisoning  : 
treatment,  361. 

Dilatation  of  heart: 
digitalis,  356. 
convallaria,  374. 

Diphtheria  : 

benzoic  acid,  773. 
carbolic  acid,  601. 
cold,  57. 
borax,  871. 
resorcin,  611. 
jaborandi,  755. 
papain,  856. 


Diphtheria  : 

tincture  of  the  chloride 
of  iron,  477. 
muriatic  acid,  482. 
subsulphate  of  iron,  477. 
chlorate  of  potassium, 

726. 

lime-water,  842. 
salicylic  acid,  620. 
Diphtheritic  paralysis : 
electricity,  90. 

Dislocation  : 

anaesthetics,  112. 
Diuresis,  excessive  : 
turpentine,  735. 

Dropsy : 

diaphoretics,  746. 
antihydropin,  713. 
bitartrate  of  potassium, 
721. 

blisters,  806. 
caffeine,  373. 
cathartics,  676. 
colocynth,  697. 
convallarin,  376. 
copaiba,  738. 
digitalis,  357,  711. 
elaterium,  702. 
gamboge,  703. 
hot  baths,  744. 
jaborandi,  754. 
jalajj,  697. 
scoparius,  712. 
senega,  768. 

spirit  of  nitrous  ether, 
758. 

squill,  710. 
veratrine,  405. 
Drunkard’ 8 adynamia,  647. 

strophanthus,  378. 
Dysentery  : 

acetate  of  lead,  455. 
cathartics,  676. 
cold,  70. 

nitrous  acid,  483. 
opium,  165,  170. 
iodine,  533. 
ipecacuanha,  657. 
calomel,  686. 
castor  oil,  683. 
chlorate  of  potassium, 

727. 

copaiba,  738. 
ergot,  794. 
flaxseed,  824. 
glycerin,  829. 
Dysmenorrhoea  : 

acetate  of  ammonium, 
756. 

aloes,  671. 
apiol,  781. 
antipyrin,  629. 
gossypii  radiois  cortex, 
799. 

ginger,  645. 
belladonna,  221. 
camphor,  122. 
guaiac,  559,  782. 
nitrite  of  amyl,  306. 
cotton  root,  799. 
Dyspepsia  : 

alcohol,  343. 
antacids,  837. 


Dyspepsia  : 

charcoal,  858. 
ginger,  645. 
pancreatin,  854. 
papain,  856. 
piperin,  646. 
magnesia,  679. 
pepsin,  854. 
muriatic  acid,  482. 
nitrate  of  silver,  469. 
pepper,  646. 
nitric  acid,  483. 
asaf'etida,  118. 
sodii  carbonas,  841. 
strychnine,  264. 

Calabar  bean,  272. 
taraxacum,  561. 
terebene,  777. 
wahoo,  679. 

Dyspnoea  : 

strychnine,  264. 

Calabar  bean,  282. 

Dysuria  : 

conium,  325. 

E. 

Eczema  : 

arsenic,  509. 
menthol,  607. 
ichthyol,  562. 
glycerin,  874. 
oxide  of  zinc  ointment, 
460. 

papain,  856. 
resorcin,  610. 

Effusion,  pericardial : 

iodide  of  potassium,  534. 
squill,  710. 

Effusion,  pleural : 

iodide  of  potassium,  534. 
squill,  710. 

Emphysema  : 

strychnine,  263. 

Empyema : 

iodine,  533. 

Endocarditis  : 

mercury,  519. 

Enteritis  : 

nitrate  of  silver,  469. 
opium,  165. 

sulphate  of  magnesium, 
693. 

chlorine,  868. 
castor  oil,  6S3. 
flaxseed,  824. 
slippery  elm,  822. 

Enteritis,  obstructive  : 
calomel,  686. 
ulmus  fulva,  822. 
flaxseed,  824. 

Ephemeral  fever  : 
aconite,  416. 

Epididymitis : 

nitrate  of  silver,  469. 

Epilepsy  : 

oxido  of  zinc,  460. 
ammoniated  copper,  461 
nitrate  of  silver,  469. 
antipyrin,  629. 
anaesthetics,  112. 
antifebrin,  636. 
camphor,  121. 
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Epilepsy  : 

bromide  of  camphor, 

121. 

ergot,  795. 

Calabar  bean,  282. 
borax,  872. 

bromide  of  potassium, 
292. 

bromide  of  sodium,  296. 
bromide  of  lithium, 
296. 

bromide  of  ammonium, 
295. 

lobelia,  309. 
nitrite  of  amyl,  305. 
paraldehyde,  194. 
santonin,  849. 

Epistaxis  : 

tannic  acid,  440. 
ergot,  794. 

Epithelioma  : 

resorcin,  611. 
papain,  856. 

Erysipelas  : 

nitrate  of  silver,  468. 
benzoic  acid,  773. 
borax,  871. 
ichthyol,  562. 
sulphate  of  iron,  475. 
tincture  of  the  chloride 
of  iron,  477. 
belladonna,  223. 
antipyrin,  629. 
quinine,  580. 
iodine,  533. 

carbolic  acid  injections, 
602. 

Exhaustion  : 

Warburg’s  tincture,  589. 
Exophthalmic  goitre : 
iodine,  533. 

F. 

Fsecal  accumulation  : 
black  draught,  692. 
Epsom  salt,  693. 

Failure  of  heart : 
ammonia,  329. 
digitalis,  357. 

Fatty  heart: 

nitrite  of  amyl,  306. 
Fauces,  irritation  of: 
acacia,  822. 

Faucitis  : 

nitrate  of  silver,  467. 
Feeble  digestion  : 
feeding  in,  30. 

Feet,  tender : 

tannic  acid,  440. 

Felon : 

nitrate  of  silver,  469. 
carbolic  acid,  601. 

Fetid  expectoration  : 
carbolic  acid,  763. 

Fever  : 

acetphenetidin,  635. 
antipyrin,  628. 
antifebrin,  034. 
kairin,  635. 
digitalis,  360. 
thallin,  635. 
aconite,  416. 


Fever : 

cold,  59. 
chloral,  1S7. 
golscmium,  314. 
muriatic  acid,  482. 
nitric  acid,  483. 
ammonia,  329. 
salicylic  acid,  619. 
tartar  emetic,  390. 
lemon-juice,  433. 
quinine,  580. 
diaphoretics,  747. 
jaborandi,  754. 

Fibroid  tumors  of  uterus  : 
ergotin,  795. 

Fissure  of  anus  : 

belladonna,  222. 
benzoic  acid,  774. 
cocaine,  250. 

Fragilitas  ossium  : 
phosphates,  550. 

Frost-bites  : 

ichthyol,  562. 

Furuncles  : 

See  Boils. 

G. 

Galactorrhcea  : 
ergot,  795. 

Gall-stones  : 

sodium,  840. 

Gangrene  : 

nitric  acid,  483. 
carbolic  acid,  601. 

Gangrene,  hospital : 
nitric  acid,  483. 
bromine,  820. 

Gastralgia  : 
alum,  445. 
bismuth,  458. 
manganese,  479. 
prussic  acid,  527. 
arsenic,  510. 

Gastric  catarrh  : 

chloride  of  ammonium, 
767. 

papain,  856. 
bismuth,  458. 

Gastric  crisis  : 

antipyrin,  629. 

Gastric  ulcer  : 

nitrate  of  silver,  469. 
oil  of  turpentine,  735. 
resorcin,  610. 

Gastric  uneasiness  : 
antacids,  837. 

Gastritis : 

nitrate  of  silver,  469. 
veratrum  viride,  397. 

Gastro-enteritis  : 

chlorine  water,  868. 

Glands,  enlarged  : 
ammoniac,  769. 
carbolic  acid  injections, 
601. 

conium,  325. 
iodine,  533. 
mercury,  521. 
sulphurated  lime,  682. 
cod-liver  oil,  546. 

Glaucoma  : 

atropine,  223. 


Gleet : 

tincture  of  the  chloride 
of  iron,  497. 
thallin,  635. 
turpentine,  736. 
cantharidcs,  742. 

Goitre  : 

iodine,  533. 

Gonorrhoea  : 

acetate  of  zinc,  460. 
antimony,  390. 
arbutin,  729. 
thallin,  635. 
benzoic  acid,  773. 
bismuth,  458. 
bromide  of  potassium, 
293. 

oil  of  sandal-wood,  731. 
nitrate  of  silver,  468. 
oil  of  erigeron,  731. 
tartar  emetic,  390. 
pareira,  728. 
copaiba,  738. 
cubebs,  740. 
kawa,  742. 
matico,  741. 
quinine,  585. 
resorcin,  610. 

Gonorrhoeal  rheumatism  : 
salicylic  acid,  619. 

Gout  : 

arsenic,  510. 

carbonate  of  lithium, 
727. 

ether,  142. 

iodide  of  potassium,  535. 
ichthyol,  562. 
lithium,  727. 
magnesia,  680. 
cod-liver  oil,  547. 
colchicum,  555. 
potassium,  722. 
rubefacients,  811. 
sulphuretted  hydrogen, 
770. 

Gout,  retrocedent : 
ether,  13S. 

Granular  conjunctivitis  : 
sulphate  of  copper,  461. 
Granulations,  exuberant  : 
burnt  alum,  444. 
sulphate  of  copper,  820. 
sulphate  of  zinc,  820. 
Gravel : 

stigmata  of  Indian  corn, 
732. 

water,  834. 
benzoic  acid,  773. 

Graves’s  disease  : 
iodine,  533. 

Gums,  retraction  of : 
iodine,  533. 

H. 

Ihematemcsis  : 

tannic  acid,  440. 
gallic  acid,  441. 
subsulphate  of  iron,  476. 
oil  of  turpentine,  736. 
Hematuria  : 

gallic  acid,  441. 
turpentine,  736. 
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Haemoptysis : 
alum,  444. 
aootate  of  lead,  455. 
gallic  acid,  441. 
ipecacuanha,  658. 
subsulphate  of  iron,  476. 
opium,  164. 
oil  of  turpontine,  736. 
astringent  inhalations, 
762. 

ergot,  794. 

Hay  fever  : 

oocaino,  250. 
quinine,  584. 
resorcin,  610. 

Headache  : 

ammonia,  330. 
antipyrin,  629. 
antacids,  837. 
caffeine,  373. 
magnesia,  693. 
ergot,  795. 

Heartburn : 

antacids,  837. 
Heart-disease  : 
aconite,  416. 
adonidine,  383. 
convallaria,  376. 
digitalis,  357. 

Hoffmann’s  anodyne, 
123. 

veratrum  viride,  397. 
nitrite  of  amyl,  306. 
sparteine,  38l. 
strophanthus,  378. 

Hectic  fever  : 

prunus  Yirginiana,  642. 
cold,  57. 

Hemianteatheaia,  37. 
Hemicrania  : 

antipyrin,  629. 
Hemiplegia  : 

electricity,  90. 
strychnine,  262. 
massage,  25. 

Hemorrhage  from  the  bowela  : 
cold,  68. 

tannic  acid,  440. 
oil  of  turpentine,  734. 
subsulphate  of  iron,  476. 
Hemorrhages  : 

astringents,  437. 
oil  of  erigeron,  731. 
oil  of  eucalyptus,  590. 
sulphuric  acid,  480. 
matico,  741. 

subsulphate  of  iron,  476. 
ergot,  794. 
acetate  of  lead,  455. 
ohlorate  of  potassium, 

726. 

cooaine,  250. 

Hemorrhoids  : 

cocaine,  250. 
tannic  acid,  440. 
stramonium,  233. 
glycerin,  830. 
iodoform,  538. 
chlorate  of  potassium, 

727. 

sulphur,  680. 
aloes,  690. 
cubeb3,  741. 


Hemorrhoids : 
tobacco,  317. 
ergotin,  796. 

Hepatic  absecaa  : 

chloride  of  ammonium, 
767. 

esoharotics,  815. 

Hepatic  colic  : 

valerianate  of  amyl,  309. 
Hepatic  congestion  : 
nitric  aoid,  483. 
nitro-muriatic  acid,  485. 
dandelion,  430. 
lemon-juice,  433. 
chlorine,  868. 
hydragoguos,  868. 

Hepatic  torpor  : 

lemon-juice,  433. 
chloride  of  ammonium, 
767. 

potash  salts,  720. 
calomel,  685. 
wahoo,  679. 
chirata,  641. 

Hepatitis  : 

. nitro-muriatic  acid,  458. 
mercury,  519. 
chloride  of  ammonium, 
767. 

Hernia  : 

forced  enemata,  674. 
Hiccough  : 

belladonna,  221. 
chloral,  187. 
ether,  142. 
musk,  115. 
oil  of  amber,  123. 
Hospital  gangrene  : 
bromine,  820. 
nitric  acid,  483. 
Hydrocele : 

iodine,  533. 
carbolic  acid,  602. 
Hydrocephalus  : 

iodide  of  potassium, 
535. 

iodoform,  538. 
Hydrophobia : 

esoharotics,  815. 
chlorate  of  potassium, 
726. 

Hypertemia,  pulmonary  : 
ergot,  795. 

Hypersesthesia  : 

electricity  in,  93. 
Hyperemesis  : 

treatment,  651. 
Hyperpyrexia  : 
quinino,  580. 
salicylio  acid,  619. 
Hypertrophy  of  heart  : 
digitalis,  356. 
aconite,  416. 
Hypertrophy  of  uterus  : 
ergot,  796. 
Hypochondriasis  : 

aloohol,  342. 
oleotricity,  97. 

Hysteria  : 

antispasmodics,  112. 
bromide  of  potassium, 
292. 

bromide  of  sodium,  296. 


Hysteria : 

brominated  camphor, 

122. 

cocaine,  251. 
musk,  115. 
valerian,  116. 
valerianic  acid,  116. 
asafetida,  118. 
camphor,  121. 
conium,  320. 
electricity,  94. 
anaesthetics,  112. 
ether,  142. 

oil  of  wormseed,  846. 
oil  of  amber,  123. 
valerianate  of  ammo- 
nium, 116. 

valerianate  of  amyl,  309. 
Hysterical  paralysis  : 
electricity,  90. 


I. 

Impotence : 

turpentine,  736. 

Incontinence  of  urine  : 
belladonna,  222. 
bromide  of  iron,  472. 
chloral,  187. 
strychnine,  264. 
turpentine,  736. 

Indigestion  : 

charcoal,  858. 
pepsin,  S54. 

Indurated  glands  : 
iodine,  533. 

Infantile  colic  : 
asafetida,  11S. 

Infantile  convulsions  : 
anaesthetics,  112. 
asafetida,  118. 
bromide  of  potassium, 
292. 

brominated  camphor, 

122. 

chloral,  187. 
oil  of  amber,  123. 
garlic,  775. 

Infantile  diarrhoea  : 

phosphate  of  sodium, 
694. 

thymol,  609. 

Infantile  paralysis  : 
electricity,  89. 
massage,  25. 
strychnino,  264. 

Inflammations  : 
borax,  871. 
cold,  56. 
lead,  455. 
blisters,  806. 
nitrate  of  silver,  469. 
tartar  emetic,  390. 
mercury,  519. 
carbolic  acid,  601. 
stramonium,  233. 
copaiba,  73S. 
terebene,  777. 

Inflammatory  fever j 
tartar  emetic,  748. 

Insanity,  238. 

Intermittent  fever: 
arsenic,  507. 
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Intermittent  fever : 
apiol,  781. 
chloroform,  146. 
chloride  of  ammonium, 
767. 

diaphoretics,  746. 
eucalyptus,  5S9. 
golsemium,  313. 
ipecacuanha,  658. 
hot  baths,  743. 
nitrite  of  amyl,  306. 
piperin,  646. 
quinine,  5S3. 
salicylic  acid,  619. 
Intertrigo  : 
chalk,  843. 
ichtbyol,  562. 

Intestinal  catarrh  : 

chloride  of  ammonium, 
767. 

cathartics,  674. 
eucalyptus,  5S9. 
forced  enemata,  674. 
Calabar  bean,  282. 
Intestinal  dyspepsia  : 
muriatic  acid,  4S2. 
Calabar  bean,  282. 
Intestines,  inflammation  of  : 
slippery  elm,  822. 
Intussusception  : 

forced  enemata,  674. 
lodism,  530. 

Iritis  : 

atropine,  223. 
mercury,  519. 

Irritable  bladder ; 

hops,  124. 

Irritable  heart: 
digitalis,  358. 
sparteine,  381. 

Irritative  fevers  : 
aconite,  416. 

Itch  : 

sulphur,  680. 

J- 

Jaundice : 

emetics,  650. 
lemon-juice,  432. 
nitro-muriatic  acid,  485. 
potassium  salts,  720. 
calomel,  686. 
forced  enemata,  673. 
ipecacuanha,  658. 

Joints,  chronic  inflammation 

of: 

blisters,  806. 
cod-liver  oil,  546. 
mercurial  plaster,  523. 
Joints,  enlarged  : 
conium,  320. 
iodine,  532. 
cod-liver  oil,  546. 
emplastrum  ammoniaci, 
769. 

K. 

Keloid  : 

ichthyol,  562. 

Keratitis  : 

atropine,  223. 


Kidneys,  congestion  of: 
gin,  731. 
flaxseed,  824. 

L. 

Labor : 

anmsthesia,  112. 
antipyrin,  629. 
chloroform,  146. 
ergot,  794. 

Laryngismus  stridulus  : 
belladonna,  221. 
chloral,  1S7. 

Laryngitis  : 

cocaine,  250. 
diluents,  762. 
gelsemium,  314. 
glycerin,  829. 
iodol,  542. 

nitrate  of  silver,  467. 
narcotics,  762. 
mercury,  519. 
muriate  of  ammonium, 
763. 

inhalations,  763. 

Lead  paralysis : 

strychnine,  262. 
electricity,  90. 

Lead-poisoning  : 
atropine,  462. 
alum,  446. 
sulphuric  acid,  4S1. 
treatment  of,  447. 
strychnine,  262. 

Lepra  : 

ichthyol,  562. 

Leucorrhcea  : 

bismuth,  458. 
tannic  acid,  440. 
ammonio-ferric  alum, 
479. 

iodine,  533. 
resorcin,  610. 
permanganate  of  potas- 
sium, 867. 

Leulmmia  : 
ergot,  794. 
cold,  58. 
iodoform,  538. 

Lichen : 

arsenic,  509. 

Lipoma : 

ichthyol,  562. 

Lithiasis,  51. 

Lobar  pneumonia : 
quinine,  581. 

Locomotor  ataxia  : 
antipyrin,  629. 
nitrate  of  silver,  469. 

Lumbago  : 

iodide  of  potassium,  533. 
cod-liver  oil,  547. 
ichthyol,  562. 
sulphur,  681. 

Lumbrici  : 

anthelmintics,  844. 
ehenopodium,  846. 

Lupus  : 

arsenic,  513. 
ichthyol,  562. 
phosphorus,  488. 
mercury,  519. 


Lymphoma : 
arsenic,  507. 


M. 

Malarial  neuralgia  : 
quinine,  582,  583. 
arsenic,  507. 

Malarial  poisoning  : 
chloroform,  146. 
calomel,  686. 
gelsemium,  313. 
quinine,  582,  583. 
arsenic,  507. 
epispastics,  806. 
bebeerine,  638. 
nectandra,  638. 
potassium  salts,  720. 
apiol,  781. 
ergot,  796. 
eucalyptus,  591. 
jaborandi,  754. 
salicylic  acid,  619. 
muriate  of  ammonia,  767. 
picric  acid,  592. 
Warburg’s  tincture,  588. 

Malignant  pustule  : 
escharotics,  815. 

Mania  : 

belladonna,  223. 
bromide  of  potassium, 
292. 

cathartics,  676. 
chloral,  185. 
chloral  camphor,  192. 
croton  oil,  704. 
gelsemium,  314. 
gamboge,  703. 
hyoscine,  238. 
conium,  320. 
blisters,  806. 

Mania  a potu  : 

veratrum  viride,  396. 
valerian,  116. 

Mastitis : 

belladonna,  226. 

Melancholia  : 
alcohol,  343. 
cocaine,  251. 

Membranous  croup  : 
ipecac,  657. 
alum,  665. 

Meningitis  : 
cold,  57. 

Menorrhagia  : 
aloes,  690. 
oil  of  erigeron,  731. 
acetate  of  ammonium, 
756. 

rue,  780. 
savino,  779. 
ergot,  794. 
phosphates,  550. 
digitalis,  361. 

Menstruation,  acute  suppres- 
sion of: 

Dover’s  powder,  748. 
ginger,  645. 
alcohol,  342. 
hot  baths,  743. 

Mercurial  sore  mouth  : 
tannic  acid,  440. 
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Mercurial  sore  mouth : 
opium,  165. 
belladonna,  223. 

Metallic  poisoning  : 

iodide  of  potassium,  535. 
Metritis  : 

ergot,  796. 

Miasmatic  fever  : 

diaphoretics,  746. 
Migraine  : 

aconite,  417. 
antipyrin,  629. 
cannabis  Indica,  201. 
nitrite  of  amyl,  305. 
muriate  of  ammonia, 
767. 

caffeine,  373. 

Mitral  disease  : 
digitalis,  357. 

Multiple  sclerosis,  636. 
Muscular  rheumatism  : 
eupatorium,  641. 
ipecacuanha,  654. 
aconite,  415. 
alcohol,  344. 

Dover’s  powder,  166. 
sulphur,  681. 

hot  baths,  743. 
ichthyol,  562. 
iodide  of  potassium, 
534. 

diaphoretics,  746. 
sulphur,  680. 
salicylic  acid,  619. 
Myelitis : 

electricity,  89. 
nitrate  of  silver,  469. 
phosphorus,  488. 


N. 

Narcotic  poisoning  : 
apomorphine,  664. 
ipecacuanha,  657. 
mustard,  665. 
sulphate  of  copper,  665. 
sulphate  of  zinc,  665. 

Nasal  catarrh  : 

eucalyptus,  589. 

Nephritis  : 

belladonna,  222. 
bitartrate  of  potassium, 
721. 

jaborandi,  755. 

Nervous  collapse  : 
mustard,  665. 

Nervous  cough : 

belladonna,  221. 
flaxseed,  824. 
gelsemium,  314. 

Nervous  excitement : 

bromide  of  potassium, 
292. 

Nervous  exhaustion  : 
phosphorus,  488. 
Warburg’s  tincture,  588. 

Nervous  headache  : 
caffeine,  373. 
camphor,  121. 
ether,  142. 

valerianate  of  ammo- 
nium, 117. 


Nervous  irritability  : 
asafetida,  118. 
bromide  of  potassium, 
292. 

prussic  acid,  428. 
valerian,  116. 

Nervous  vomiting  : 

hydrocyanic  acid,  427. 
carbolic  acid,  601. 
Neuralgia  : 

arsenic,  510. 
antipyrin,  629. 
bromide  of  potassium, 
292. 

blisters,  806. 
electricity,  93. 
phosphorus,  488. 
veratrino,  405. 
aconite,  417. 
alcohol,  343. 
valerianic  acid,  117. 
gelsemium,  314. 
cannabis  Indica,  201. 
belladonna,  222. 
ether,  142. 

chloral  camphor,  192. 
chloroform,  150. 
croton  chloral,  193. 
nitroglycerin,  309. 
iodide  of  potassium, 
534. 

iodoform,  538. 
cod-liver  oil,  547. 
conium,  325. 
chloride  of  ammonium, 
767. 

valerianate  of  ammo- 
nium, 116. 
quinine,  583. 
ergot,  795. 
epispastics,  806. 
veratrine,  405. 
Neuralgia,  intermittent : 
apiol,  781. 
aromatics,  648. 
arsenic,  510. 
ergot,  795. 

oil  of  peppermint,  64S. 
quinine,  582. 

Neuralgia,  intestinal : 
alum,  445. 

Neuralgia,  rheumatic  : 
aconite,  417. 
electricity,  93. 
iodide  of  potassium,  535. 
veratrine,  405. 
Neurasthenia,  40. 

cocaine,  251. 

Neuritis : 

blisters,  806. 
Night-pains,  syphilitic: 
iodoform,  538. 
Night-sweats  : 
alum,  665. 
belladonna,  223. 
ergot,  794. 
gallic  acid,  441. 
sulphuric  acid,  480. 
ipecacuanha,  654. 
Nipples,  sore  : 

tannio  acid,  440. 

Nodes  : 

ammoniac,  769. 


Nymphomania  : 

bromide  of  potassium, 
293. 

hyoscine,  238. 


O. 

Obesity : 

saccharin,  831. 
Obstruction  of  the  bowels  : 
belladonna,  223. 
opium,  165. 

(Edema  of  the  lungs  : 
jaborandi,  754. 
(Esophagus,  stricture  of : 
anmsthetics,  112. 

Onychia  maligna  : 

nitrate  of  lead,  456. 
corrosive  sublimate,  819. 
Ophthalmia  : 
iodine,  533. 

Opium  habit : 
cocaine,  251. 
Opium-poisoning  : 
caffeine,  373. 
atropine,  223. 
treatment  of,  166. 
Osmidrosis  : 

tannic  acid,  438. 
Osteomalacia : 

phosphorus,  488. 
phosphates,  550. 

Otitis  : 

resorcin,  610. 

Otorrhcea : 

permanganate  of  potas- 
sium, 867. 

Ovarian  neuralgia  : 
gelsemium,  314. 
muriate  of  ammonia,  767. 
Over-secretion  : 

astringents,  4.37. 

Oxalic  acid  diathesis: 
nitric  acid,  483. 
nitro-muriatic  acid,  484. 
Oxyuris  verm icularis : 
forced  enemata,  674. 
Ozsena  : 

iodine,  533. 

permanganate  of  potas- 
sium, 867. 


P. 

Pain  : 

cannabis  Indica,  201. 
Painful  spasm  : 
opium  in,  164. 
Palpitation  of  heart : 
belladonna,  226. 
Papilloma  : 

resorcin,  611. 
Paralysis  : 

electricity,  90. 
massage,  25. 
strychnine,  262. 
Paralysis  agitans  : 
conium,  325. 
hyoscine,  238. 
Paraplegia,  myelitic : 

nitrate  of  silver,  470. 
phosphorus,  4S8. 
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Parasitic  skin-diseases  : 
iodine,  533. 
oil  of  cajuput,  648. 

Parturition : 

chloroform,  150. 

Pemphigus : 

arsenic,  509. 

Pericardial  effusions  : 
iodoform,  538. 
blisters,  806. 
squill,  710. 

Pericarditis  : 

mercury,  579. 

iodide  of  potassium,  535. 

iodoform,  538. 

Periostitis , syphilitic  : 
phosphates,  548. 

Peripheral  palsies  : 
electricity,  92. 

Peritonitis  : 
cold,  57. 

veratrum  viride,  397. 
aconite,  416. 
opium,  165. 
mercury,  519. 
blisters,  S06. 
ipecacuanha,  654. 
poultices,  833. 

Pernicious  fever  : 
ammonia,  330. 
epispastics,  806. 
mustard,  665. 
quinine,  5S3. 

Pertussis,  584. 

Phagedenic  ulcers  : 
nitric  acid,  483. 

Phantom  tumor  : 

Calabar  bean,  282. 

Phlegmons  : 

carbolic  acid  injections, 
602. 

Phosphatic  gravel : 
zea  mays,  732. 
benzoic  acid,  773.  • 

Phosphorus-poisoning  : 
treatment  of,  495. 

Phthisis  : 

alcohol,  344. 
alteratives,  763. 
cannabis  Indica,  201. 
cod-liver  oil,  546. 
conium,  325. 
cocaine,  250. 
eucalyptus,  589. 
gallic  acid,  441. 
iodine,  533. 
phosphates,  550. 
prunus  Virginiana,  642. 
sulphuretted  hydroaen. 
770. 

strychnine,  264. 
thymol,  609. 

Pityriasis  : 

oil  of  cajuput,  647. 

Pleurisy  : 
cold,  57. 
gelsemium,  314. 
mercury,  519. 
jaborandi,  755. 
iodide  of  potassium,  535. 
iodine,  533. 
blisters,  806. 
belladonna,  223. 


Pleurisy : 

poulticos,  833. 

Pleuritic  effusion : 
iodoform,  53S. 
blisters,  806. 
squill,  710. 

Pneumonia  : 

aconito,  416. 
alcohol,  342. 
antipyrin,  629. 
ammonia,  330. 
belladonna,  222. 
cold,  57. 
ergot,  795. 
expectorants,  760. 
gelsemium,  314. 
digitalis,  360. 
oil  of  turpentine,  736. 
tartar  emetic,  390. 
musk,  115. 
chloral,  187. 
mercury,  519. 
phosphorus,  487. 
quinine,  5S1. 
blisters,  806. 
poultices,  833. 
veratrum  viride,  397. 

Poisoning  : 
heat,  55. 

Poisonous  fungi,  226. 

Post-partum  hemorrhage  : 
ergot,  793. 
ipecacuanha,  654. 
quinine,  574. 

Pregnancy  : 

confection  of  senna,  693. 
ipecacuanha,  657. 
phosphates,  550. 

Priapism  : 
hops,  124. 

Prolapsus  of  rectum  : 
emetics,  650. 
strychnine,  264. 

Prurigo  : 

hydrocyanic  acid,  428. 

Pruritus : 

chloral  camphor,  192. 
glycerin,  829. 
tobacco,  317. 
menthol,  607. 

Pseudo-membranous  croup  : 
alum,  445. 
ipecacuanha,  654. 
mercury,  519. 
lime-water,  842. 

Psoriasis  : 

resorcin,  611. 
oil  of  cajuput,  647. 
phosphorus,  488. 
ohrysophanio  acid,  585. 
arsenic,  508. 
iodine,  533. 
glycerin,  829. 

Psoroplithalmia  : 

yellow  oxide  of  mercury, 
52  / . 

Ptyalism : 

belladonna,  223. 
opium,  105. 

Puerperal  convulsions  : 
nitrite  of  amyl,  307, 
anesthetics,  112. 
camphor,  121. 


Puerperal  convulsions  : 
chloroform,  150. 
chloral,  186. 
nitroglycerin,  309. 

Puerperal  fever  : 

oil  of  turpentine,  736. 
digitalis,  357. 
borax,  871. 

Puerperal  peritonitis  : 
mercury,  520. 

Pulmonary  oedema  : 
strop  hanth  us,  378. 

Purpura  htcmorrhagica' : 
oil  of  turpentine,  736. 
ergot,  794. 

Pysemia  : 

alcohol,  343. 

tincture  of  the  chloride 
of  iron,  477. 
quinine,  579. 

Pyelitis,  chronic  : 
buchu,  72S. 
uva  ursi,  729. 
juniper,  730. 
turpentine,  735. 
copaiba,  738. 
cantbarides,  742. 
salicylic  acid,  620. 

Pyogenic  membranes  : 
papain,  856. 

Pyrexia  : 
cold,  58. 
chloral,  1S8. 

Pyrosis : 

bismuth,  458. 
manganese,  479. 
nitrate  of  silver,  471. 
oxide  of  silver,  471. 

R. 

Pacliitis  : 

phosphorus,  488. 
phosphates,  550. 

Reaction  of  degeneration,  88. 

Pedum  : 

feeding  by,  35. 

Relaxation  : 

astringents,  440. 
strychnine,  262. 

Relaxation  of  uvula  : 
pellitory,  801. 

Remittent  fever  : 

diaphoretics,  746. 
quinine,  683. 
arsenic,  507. 
ipecacuanha,  658. 
Warburg’s  tincture,  588. 

Renal  calculi  : 

belladonna,  222. 

Renal  colic  : 

valerianate  of  amyl,  309. 

Rest-cure,  40. 

Retention  of  urine  : 
stryohnine,  264. 

Retraction  of  gums  : 
iodine,  533. 

Retrocedent  gout  : 
other,  142. 

Rheumatic  hyperpyrexia . 
quinine,  680. 

Rheumatic  neuralgia  ; 
electricity,  93. 
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Rheumatism : 
aconite,  416. 
alcohol,  758. 
antipyrin,  629. 
arsenic,  510. 
benzoic  acid,  773. 
bromido  of  ammonium, 
296. 

Burgundy  pitch,  814. 
quinine,  580. 
jaborandi,  754. 
coniuin,  325. 
ichthyol,  562. 
cimioifuga,  125. 
carbolic  acid  injections, 
602. 

chloroform,  150. 
oil  of  amber,  123. 
oil  of  cajuput,  647. 
oil  of  gaultheria,  622. 
veratrine,  405. 
iodine,  534. 

iodide  of  potassium, 
534. 

iodoform,  538. 
cod-liver  oil,  547. 
Donovan’s  solution,  536. 
Dover’s  powder,  748. 
colchicum,  555. 
guaiac,  560. 
hot  baths,  743. 
opium,  165. 
magnesia,  680. 
mercury,  693. 
nitrate  of  potassium, 
722. 

pellitory,  801. 
quinine,  581. 
salicylic  acid,  619. 
Scudamore’s  mixture, 
556. 

sulphur,  680. 
sulphurated  potassa,  681. 
vinegar,  433. 

Rheumatism,  inflammatory  : 
quinine,  580. 
lemon -juice,  433. 
cimioifuga,  126. 
benzoic  acid,  773. 
bromide  of  ammonium, 
294. 

iodide  of  potassium,  535. 
potassium  salts,  713. 
nitrate  of  potassium,  722. 
salol,  624. 
salicin,  623. 
salicylic  acid,  619. 
oil  of  gaultheria,  619. 
Dover’s  powder,  748. 
vinegar,  433. 
acetate  of  potassium, 
720. 

Rheumatoid  arthritis  : 
arsenic,  510. 
iodide  of  potassium,  535. 
Rhus  toxicodendron  poison- 
ing : 

lobeiia,  309. 

Rickets  : 

phosphorus,  488. 
cod-livcr  oil,  546. 
Rigidity  of  os  uteri  : 
belladonna,  222. 
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Round-worms  : 

anthelmintics,  844. 
oil  of  turpentine,  732, 
851. 

spigelia,  845. 
nzedarach,  845. 
chenopodium,  845. 
santonin,  850. 
mucuna,  852. 

S. 

Scabies  : 

glycerin,  829. 

Scarlet  fever  : 
aconite,  416. 
antipyrin,  629. 
belladonna,  223. 
cold,  69. 

chlorate  of  potassium, 
730. 

quinine,  579. 

Sciatica : 

conium,  325. 
iodide  of  potassium,  533. 
cod-liver  oil,  547. 
sulphur,  681. 
electricity,  93. 

Sclerosis  : 

antifebrin,  636. 
Scrofulosis : 

alcohol,  344. 
sarsaparilla,  559. 
pipsissewa,  730. 
iodine,  532. 
cod-liver  oil,  545. 
phosphoric  acid,  548. 
phosphates,  550. 
syrup  of  iodide  of  iron, 
477. 

Scrofulous  tumors : 

emplastrum  ammoniaci, 
769. 

Scrofulous  ulcers  : 

sulphurated  lime,  682. 
Scurvy  : 

lemon-juioe,  432. 
chlorate  of  potassium, 
726. 

vinegar,  433. 

Seat-worms  : 

anthelmintics,  844. 
forced  enemata,  764. 
quassia,  637. 
oil  of  cajuput,  647. 
vinegar,  434. 

Seborrhoea  : 

glycerin,  829. 

Scpticiemia  : 

quinine,  579. 
borax,  871. 

Serous  diarrhoea  : 
cold,  69. 

Sexual  excitement  : 

bromide  of  potassium, 
292. 

camphor,  121. 
hyoscine,  238. 
hops,  124. 

Shock  : 

belladonna,  223. 
epispastics,  805. 
ergot,  895. 


Shock : 

hot  baths,  55. 

Sick  headache  : 
antacids,  838. 
magnesia,  693. 

Sick  stomach  : 

ipecacuanha,  654. 

Singultus  : 

chloral,  187. 

Sinking -spells  : 
ether,  142. 

Skin,  affections  of : 
arsenic,  507. 
chalk,  843. 
cod-liver  oil,  547. 
Donovan’s  solution,  536. 
ichthyol,  561. 
magnesia,  680. 
nitro-muriatic  acid,  485. 
tar,  776. 

oxide  of  mercury,  527. 
copaiba,  739. 
oxide  of  zinc,  460. 
sulphur,  680. 
sulphurated  potassa,  671. 

Sleeplessness  : 
opium,  164. 
cannabis  Indica,  201. 
chloral,  185. 

bromide  of  potassium, 
292. 

hyoscine,  236. 
acetophenone,  196. 
amylene  hydrate,  194. 
urethan,  195. 
hypnone,  196. 

Smallpox : 

opium,  165. 
ichthyol,  562. 

Snake-poisoning  : 
ammonia,  329. 
alcohol,  343. 
epispastics,  806. 

Softening  of  brain  : 
phosphorus,  4S8. 

Sore  throat : 
alum,  444. 
chlorine-water,  868. 
nitrate  of  silver,  468. 
belladonna,  223. 
chlorate  of  potassium, 
724. 

sumach  berries,  443. 
gum  arabic,  822. 
carbolic  acid,  601. 
tannic  acid,  440. 

Spasms  : 

atropine,  223. 
tobacco,  319. 
opium,  165. 
asafetida.  1 18. 
hyoscine,  239. 
oil  of  cajuput,  647. 
aconite,  416. 
belladonna,  221. 
chloral,  186. 
anassthetics,  112. 

Spermatorrhoea  : 

brominated  camphor, 

122. 

digitalis,  361. 
chloral,  375. 
hyoscine,  238. 
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Spermatorrhoea  : 
turpentine,  736. 

Spinal  accessory  spasm,  1 94. 

Spinal  ansemia  or  irritation  : 
electricity,  96. 

Spinal  congestion  : 
electricity,  96. 
ergot,  795. 

Spinal  depression : 
strychnine,  256. 

Spinal  inflammation,  96. 

Spleen,  enlargement  of  : 

bromide  of  potassium, 
285. 

cold,  57. 
ergot,  794. 

Spongy  gums  : 

tannic  acid,  440. 

Sprains  : 

arnica,  406. 
camphor,  121. 

Goulard’s  extract,  455. 
ichthyol,  562. 
massage,  25. 
vinegar,  434. 

Status  epilepticus  : 

nitrite  of  amyl,  305. 

Stomatitis  : 

chlorate  of  potassium, 
726. 

carbolic  acid,  601. 

Strangury  : 

opium,  170. 

Stricture,  spasmodic  : 
ansesthetics,  112. 
belladonna,  222. 

Strychnine-poisoning  : 
treatment  of,  258. 

Calabar  bean,  282. 
bromide  of  potassium, 
293. 

chloral,  187. 
nitrite  of  amyl,  307. 
tobacco,  319. 

Subinvolution  of  uterus : 
ergot,  796. 

Suffocative  catarrh,  664. 

Sunburn : 

vinegar,  434. 

Suppressed  menstruation  : 
ginger,  645. 
diaphoretics,  746. 

Dover’s  powder,  748. 
alcohol,  758. 

Suppression  of  urine  : 
digitalis,  711. 

Sweating,  excessive  : 
gallic  acid,  441. 
chalk,  843. 
jaborandi,  754. 
sulphuric  acid,  842. 

Syncope  : 

ammonia,  329. 
alcohol,  343. 
digitalis,  357. 
ether,  138. 
nitrite  of  amyl,  306. 

Synovitis,  chronic: 

carbolic  acid  injections, 
602. 

Syphilis  : 

nitrio  acid,  483. 
nitro-muriatio  acid,  485. 


Syphilis  : 

mercury,  521,  527. 
iodido  of  potassium,  535. 
iodoform,  538. 
sulphur,  6S1. 
cod-liver  oil,  547. 
sarsaparilla,  559. 
guaiac,  559. 

chlorate  of  potassium, 
726. 

phosphates,  550. 
Syphilitic  nodes  : 

emplastrum  ammoniaci 
cum  hydrargyro,  769. 


T. 

Tabes  mesenterica  : 
cod-liver  oil,  546. 

Ttenite  : 

anthelmintics,  844. 
Tape-worm  : 

anthelmintics,  844. 
ether,  142. 
forced  enemata,  674. 
chenopodium,  846. 
chloroform,  150. 
bray  era,  846. 
kamala,  852. 
pepo,  851. 
picric  acid,  593. 
rottlera,  852. 
male  fern,  851. 
mucuna,  852. 
pomegranate,  851. 
turpentine,  735,  851. 
Teething  : 

brominated  camphor,  121. 
Tetanus  : 

cannabis  Indiea,  201. 
Calabar  bean,  281. 
bromide  of  potassium, 
292. 

chloral,  186. 
lobelia,  309. 
nitrite  of  amyl,  306. 
tobacco,  319. 
urethan,  195. 
Tic-douloureux  : 

croton  chloral,  193. 
gelsemium,  311. 

Tinea  ca  it  is  ; 

lime-water,  842. 
Tonsillitis  : 

tincture  of  capsicum. 
647. 

Toothache  : 

chloral  camphor,  192. 
oil  of  cloves,  644. 
pellitory,  801. 

Trichiniasis  : 

picric  acid,  593. 

Trismus  nascentium  : 

Calabar  bean,  281. 
chloral,  187. 

Tubercular  laryngitis  : 
iodol,  541. 

Tuberculosis  : 

cod-liver  oil,  547. 
Tuberculous  diarrhoea,  657. 
Tumors  : 

escharoties,  815. 


Tumors  : 

emplastrum  ammoniaci 
cum  hydrargyro,  769. 

Tympanitis  : 

asafetida,  118. 
aromatics,  643. 

Typhoid  fever  : 
quinine,  580. 
alcohol,  342. 
cold,  64. 
jaborandi,  754. 
oil  of  turpentine,  735. 
digitalis,  361. 
veratrum  viride,  396. 
salicylic  acid,  622. 
salol,  624. 
mineral  acids,  480. 
musk,  115. 
thymol,  609. 
antipyrin,  629. 

Typhoid  pneumonia  : 
phosphorus,  487. 

Typhus  fever  : 
alcohol,  342. 
antipyrin,  629. 
belladonna,  223. 
chloral,  1S5. 
chlorine-water,  868. 
cold,  64. 

salicylic  aoid,  620. 
digitalis,  361. 
quinine,  580. 


U. 

Ulcer  of  cervix  uteri : 

solution  of  nitrate  of 
mercury,  S19. 

Ulcer  of  cornea  : 
atropine,  223. 

Ulceration,  chronic  : 
conium,  320. 
iodoform,  538. 

Ulceration  of  the  bowels  : 
oil  of  turpentine,  735. 

Ulcers : 

alum,  444. 
bismuth,  458. 
borax,  871. 
carbolic  acid,  601. 
chloride  of  zinc,  818. 
conium,  320,  325. 
chloral,  185. 
chlorine,  868. 
chalk,  843. 
charcoal,  858. 
escharoties,  815. 
iodoform,  538. 
nitrate  of  mercury,  819. 
nitrate  of  silver,  467. 
nitrio  acid,  482,  SI 9. 
sulphuric  acid,  480. 
sulphate  of  copper,  461. 
oxide  of  zinc,  460. 
tannic  acid,  440. 
lime-water,  842. 
chlorine-water,  S68. 
cocaine,  250. 
cold,  57. 

permanganate  of  potas- 
sium, 867. 
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Unilateral  sweating : 
jaborandi,  755. 

Ununited  fracture  : 
phosphates,  548. 

Ursemia : 

chloral,  185. 
opium,  165. 
elaterium,  702. 
jaborandi,  754. 
nitroglycerin,  309. 
Urtemic  convulsions  : 
chloral,  186. 

Urethral  fever  : 
aconite,  416. 
bromide  of  potassium, 
292. 

Urethral  spasm : 

belladonna,  222. 
Urethritis  : 

nitrate  of  silver,  467. 
Uric  acid  calculus  and 
gravel  : 

benzoic  acid,  773. 
potassium  salts,  720. 
sodium  salts,  841. 
zea  mays,  732. 

Uric  acid  diathesis  : 
benzoic  acid,  773. 
carbonate  of  lithium, 
727. 

potassium  salts,  720. 
sodium  salts,  841. 
Urticaria  : 

arsenic,  509. 
ichthyol,  562. 
emetics,  650. 
menthol,  607. 

Uterine  inertia : 
ergot,  792. 

smut  of  Indian  corn, 
799. 

Uterus,  cancer  of : 

Chian  turpentine,  736. 
chloral,  188. 
iodoform,  541. 

Uterus,  subinvolution  of : 

ergot,  792. 


Uvula,  relaxation  of : 
pellitory,  801. 


V. 

Vaginal  catarrh : 
iodol,  542. 

Vaginismus : 

piperin,  646. 

Vaginitis  : 

grindelia,  765. 

Valvular  disease  of  heart : 

digitalis,  357. 
aconite,  416. 
veratrum  viride,  397. 
compound  spirit  of  ether, 
124. 

convallaria  majalis,  376. 
Venereal  ulcers  : 

Canquoin’s  paste  in,  818. 
sulphuric  acid,  480. 
Venereal  ivarts  : 

nitric  acid,  483. 

Veratrum  viride  poisoning  : 
alcohol,  343. 

Vesical  catarrh  : 

benzoic  acid,  773. 
thymol,  609. 

Vomiting  : 

aconite,  417. 
bismuth,  458. 
cocaine,  251. 
ipecacuanha,  657. 
prussic  acid,  427. 
opium,  1 65,  170. 
oxalate  of  cerium,  459. 
lime-water,  842. 
carbolic  acid,  601. 
Vomiting,  excessive : 
treatment  of,  651. 
Vomiting  of  pregnancy : 
aconite,  417. 

bromide  of  potassium, 
292. 

ipecacuanha,  657. 
oxalate  of  cerium,  459. 


Vomiting  of  pregnancy : 
resorcin,  610. 

W. 

Warts  : 

nitric  acid,  483. 
papain,  856. 

White  swelling : 

cod-liver  oil,  546. 

Whooping-cough  : 
asafetida,  118. 
camphor,  121. 
belladonna,  222. 
hyoscine,  238. 
gelsemium,  314. 
bromide  of  ammonium, 
296. 

chloral,  187. 
conium,  325. 
arsenic,  510. 
resorcin,  610. 
lobelia,  311. 
quinine,  584. 
grindelia,  765. 
ergot,  795. 
oil  of  amber,  123. 

Winter  cough  : 

strychnine,  264. 
terebene,  776. 

Worms : 

ether,  142. 
picric  acid,  593. 
forced  enemata,  674. 

Wounds  : 

alcohol  dressing,  344. 
carbolic  acid,  601. 
salicylic  acid,  621. 
carbolated  camphor,  122. 
charcoal,  858. 
escharotics,  815. 
permanganate  of  potas- 
sium, 867. 

Y. 

Yellow  fever  : 

antipyrin,  629. 


1'HE  END. 
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